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Account  of  the  Improvements  in  Physical  Science  durins  the  Year 
1816.    By  Thomas  Thomson,  M.D.  F.R.S. 

I  HAVE  endeavoured  since  the  commencement  of  the  Annals  oj 
PhilosQphy  to  lay  before  the  British  public  every  chemical  fact  that 
has  come  to  my  knowledge,  in  whatever  part  of  the  world  the  dis- 
covery took  place*    But  the  great  number  of  original  commuoica- 
tioDs,  which  nearly  fill  this  Journal,  preclude  the  possibility  of  trans- 
lating the  papers  published  on  the  continent  in  such  numbers  as  I 
originally  intended.  The  object  of  the  historical  sketch,  with  which 
each  new  year  of  the  Annals  commences,  is  to  supply  the  place  of 
this  omission*  It  costs  me  considerable  trouble;  but  it  saves  a  great 
deal  to  the  reader,  by  giving  him  in  a  small  compass  what,  when 
originally  published,  occupied  many  volumes.    The  chemical  and 
mineralogical  department  of  this  sketch  will  always  be  found  the 
most  complete.    I   compose  them  first,  and  endeavour  to  leave 
nothing  out.    The  extent  to  which  I  can  carry  the  other  sciences 
depends  upon  the  room  still  left  after  these  are  completed.    On  the 
present  occasion  I  find  myself  so  much  at  a  loss  for  room,  that  I 
nave  thought  it  right  to  omit  every  thing  contained  in  the  Philoso- 
phical Transactions,  and  in  the  Transactions  of  the  Geological 
Society,  for  1816.    These  omissions  I  propose  to  supply  afterwards, 
by  giving  an  analysis  of  the  contents  of  those  volumes. 

I.  MATHEMATICS. 

Perhaps  in  strict  propriety  I  ought  to  omit  the  mention  of  mathe- 
matical papers ;  but  as  the  list  of  them  which  I  give  occu^^ve^  but 
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little  room,  and  as  we  have  no  British  publication  appropriated  to 
the  subject,  I  conceive  it  better  to  notice  iliem. 

1.  In  the  Annals  of  Philosophy  for  IBIK  some  luatliematical 
papers  of  considerable  importance  have  appeared.  I  consider  the 
BDOnymoua  paper  on  the  Present  Stale  of  the  Mathematical  Sciences 
in  Great  Britain  {Annals,  vii.  89)  as  a  very  just  and  fair  picture, 
and  hope  it  will  have  the  effect  of  rousing  ilie  latent  energies  of  our 
countrymen,  and  of  producing  another  matliematical  era  in  this 
island  not  inferior  in  brilliancy  to  that  in  which  Wallls,  Barrow, 
Newton,  Cotes,  Maclaurin,  and  many  other  illustrious  mathema- 
ticians, made  their  appearance.  As  mathematics  require  encourage- 
ment more  than  any  of  the  other  sciences,  there  can  be  no  doubt 
that  its  cultivation  would  be  greatly  promoted  if  a  society  could  be 
formed  to  facilitate  the  publication  of  mathematical  papers  by  de- 
fraying the  requisite  expense.  I  believe  that  such  a  society  might 
be  established  without  difficulty,  if  any  person  of  sufficient  in- 
fluence could  be  found  to  patronize  it. 

2.  The  paper  on  liie  Quadniture  of  the  Circle  [Annals,  viii.  13) 
is  likewise  curious  and  interesting. 

3.  The  other  mathematical  papers  in  the  Ammls  are — A  Demon- 
stration that  ihe  Ellipse  in  certain  Positions  appears  circular  {Annals, 
vii.  205) :  A  general  Demonstration  of  ihe  Binomial  Theorem 
(Ibid.  vii.  346) :  A  Demonstration  of  a  curious  Relation  between 
the  various  Orders  of  Differences,  by  Mr.  Harvey  (Ibid,  vii,  4J5) : 
Theorems  for  determining  the  Amount  of  Annuities  increasing  in 

the  constant  Ratio  of  the  natural  Numbers  1.2,3. Wj  by  Mr, 

Benwell  {Ibid.  viii.  119):  On  Annuities,  Imaginary  Cube  Roots, 
and  Roots  of  Binomials,  by  Mr.  Homer  (Ibid.  vjii.  279) :  and  the 
Solution  of  a  curious  Mathematical  Problem,  by  Mr.  Ivory  (Ibid. 
viii,  2/2). 

4.  In  the  first  number  of  the  Journal  of  the  Royal  Institution 
(p.  6)  there  is  a  demonstration  of  a  considerable  number  of  Dr. 
Stewart's  Problems,  by  Mr,  Babbage. 

5.  On  the  Developement  of  Exponential  Functions,  together 
with  several  new  Theorems  relating  to  Finite  Differences,  by  J.  F. 
W.  Herschel,  Esq.  F.R.S.     (Phil.  Trans.  ISIG,  p.  25.) 

G.  An  Essay  towards  the  Calculus  of  Functions,  Part  II.,  by  C. 
Babbage,  Esq.  F.R.S.     (Phil. Trans.  1816,  p.  179.) 

7.  A  new  Demonstration  of  the  Binomial  Theorem,  by  T. 
Knight,  Esq.     (Phil.  Trans.  1816,  p.  331.) 

8.  On  the  Fluents  of  Irrational  Functions,  bv  E.  F.  Bromhead, 
Esq.     (Phil.  Trans.  1816,  p.  335,) 

II.  ACOUSTICS. 
1.  Influence  of  the  {Vtiid  on  the  Propugalion  of  Sound. — In  the 
Ann.  de  Chim.  et  Phys.  i.  176->  there  is  a  curious  set  of  experi- 
ments on  this  subject  by  M.  Delaroche.     His  method  was  to  have 
two  drums  or  bells  giving  exactly  the  same  sound.     The  expert- 
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fflenter  was  pkced  between  them  ;  and  he  varied  his  position  till 
both  the  sounds  appeared  the  same.  The  distance  between  him 
and  each  of  the  sounding  objects  was  then  measured.  Some  of  the 
results  of  these  experiments  are  rather  paradoxical^  or  at  least  they 
eoQtradict  the  commonly  received  opinions.  They  are  as  follows :— « 

(I.)  The  wind  has  scarcely  any  influence  on  sounds  at  small  dis* 
tances ;  20  feet,  for  example. 

(2.)  When  the  distance  is  more  considerable,  the  sound  extends 
much  less  against  the  wind  than  in  the  direction  of  the  wind.  The 
difierence  increases  with  the  distance. 

From  these  two  propositions  it  results,  1.  That  the  law  of  the 
decrement  of  sound  is  not  the  same  in  the  direction  of  the  wind 
md  in  the  opposite  direction.  2.  That  the  influence  of  the  wind 
upon  sound  is  not  greater  at  the  place  where  the  sound  is  produced 
than  it  is  during  the  whole  course  of  its  passage. 

(3.)  Sound  IS  heard  a  little  better  in  a  direction  perpendicular  to 
the  wind  than  in  the  direction  of  the  wind  itself. 

(4.)  Causes  not  connected  with  the  wind,  but  depending  upon 
the  modifications  of  the  atmosphere,  have  great  influence  on  the 
facility  with  which  sound  is  propagated  to  a  distance. 

III.  OPTICS. 

1.  Refractive  and  Dispersive  Powers  of  certain  Bodies  in  the 
State  of  Liquid  and  Vapour. — MM.  Arago  and  Petit  have  made  an 
important  set  of  experiments  on  the  refractive  power  of  certain 
bodies  while  in  a  liquid  state,  and  afterwards  upon  the  same  bodies 
when  converted  into  vapour.  Supposing  the  Newtonian  theory  to 
be  correct,  it  is  natural  to  conclude  that  the  refractive  power  of  the 
same  body  in  diflerent  states  is  always  as  its  density.  But  from  the 
experiments  it  appears  that  when  a  body  is  converted  into  vapour  its 
refractive  power  diminishes  at  a  greater  rate  than  its  deni^ity.  Thus 
the  refractive  power  of  liquid  carburet  of  sulphur,  when  referred  to 
air,  is  a  little  greater  than  3 ;  but  when  referred  to  air  in  the  state 
of  vapour,  its  refractive  power  is  only  2.  The  substances  experi- 
mented upon  were  carburet  of  sulphur,  sulphuric  ether,  and  mu- 
riatic ether.  The  dispersive  power  of  these  bodies  when  they  are 
converted  into  vapour  diminishes  at  a  greater  rate  than  their  refrac* 
tive  power.     (Ann.  de  Chim.  et  Phys.  i.  1 .) 

2.  Remarkable  Phenomenon  observable  in  the  Diffraction  of 
Light. — When  an  opaque  body  is  placed  in  a  pencil  of  light,  its 
shade  is  surrounded  externally  by  certain  bands  of  light  which  are 
particularly  examined  by  Newton  in  the  third  book  of  his  Optics. 
Luminous  bands  not  less  remarkable  appear  likewise  within  the 
shadow.  These  were  described  by  Grimaldi,  and  afterwards  by 
Maraldi  and  Delisle,  In  the  year  1803  Dr.  Thomas  Young  pub- 
lished in  the  Phil.  Trans,  a  very  curious  experiment  respecting  these 
internal  bands.  They  disappear  entirely  provided  the  rays  that  ^^qs& 
along  either  of  the  sides  of  the  opaque  body  be  &lopiped  \i^  «sl 
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opsque  screen.  Arsgo  has  observed  that  a  piece  of  gla^s  plate  of  a 
ceriuin  thickness  may  be  substituted  for  the  ojiaque  screen  wiih  a 
Hinilar  effect.  If  the  glass  be  very  thin,  ihe  bands  do  not  disap- 
pear, but  are  displaced  from  their  former  situadon.  This  displace 
ment  increases  with  the  tliickness  of  the  glass,  till  at  last  ihe  bands 
disappear  entirely.     (Ibid.  i.  199.) 

3.  Diffraci'mn. — 'Ihere  is  an  important  paper  on  this  subject  by 
M.  Fresnel  in  the  Ann.  de  Cbim,  et  Phys.  i.  239,  in  which  he  gives 
an  account  of  a  curious  set  of  observations,  and  gives  a  theory  of 
diffraction  founded  on  the  hypothesis  that  light  is  owing  to  the  un- 
dulations of  a  subtile  i^uid.  It  is  not  possible  here  to  give  an  idea 
of  his  reasoning  without  entering  into  details  which  would  be  in- 
compatible with  the  limited  extent  of  this  sketch;  but  the  paper 
deserves  the  attention  of  all  those  who  are  interested  in  the  science 
of  optics. 

IV.  STATICS. 
1,  Upon  this  subject  the  most  important  set  of  experiments  pub- 
lished during  the  course  of  the  year  is  to  be  found  in  Col.  Beaiifoy's 
paper  on  the  Stability  of  Vessels,  published  in  the  Annals  nj' Philo- 
sophy, vii.  184.    This  paper  is  of  such  a  nature  as  to  preclude  the 
possibility  of  giving  an  abstract  of  it.     I  must,  therefore,  rest  satis- 
$ed  with  referring  the  reader  to  the  paper  itself.  These  experiments 
iU^ree  with  the  doctrine  laid  down  by  Mr.  Richard  Hall  Gower  in 
:  Observations  on  the  present   Construction    of  Ships,  a    book 
nted  in  180?  ;  but  as  almost  the  whole  impression  was  consumed 
the  burning  of  Mr,  Bensley's  house,  Bolt-court,  Fleet-street,  on 
fov.  5,  1  SO?,  it  has  probably  fallen  into  the  hands  of  ,a  very  small 
iCIuniber  of  readers, 

'  2. 1  may  here  also  mention  Col.  Beaufoy's  important  paper  on  the 
^Resistance  of  Air,  and  on  Air  as  a  moving  Power,  printed  in  the 
'Annals  of  Pkilosoplui,  viij.  94,  though  it  belongs  rather  to  pneu- 

tatics  than  statics.  It  is  also  incapable  of  abridgment,  but  deserves 
e  particular  attention  both  of  philosoplicrs  and  practical  engineers, 
'"  3.  To  Col.  Beaufoy  we  are  indebted,  likewise,  for  an  ingenious 
Ibontrivance  for  determining  an  invariable  standard  of  measure  by 
Vie  distance  which  a  ball  falls  in  a  given  time.  His  description  ts 
ia  concise  that  I  must  here  also  refer  the  reader  to  the  original  paper 
^n  Xhc  Annali  of  Philosophy,  viii.  211. 

V.  ELECTRICITY. 

1.  Zamloms  Column, — A  great  number  of  papers  have  been 

published  on  this  new  electrical  instrument;  but  no  new  fact  of  any 

importance  has  been  brought  to  light.     Dr.  Schvibler,  of  Hofwyl, 

.  lias  ^liown  that  it  has  no  connection  with  the  electrical  state  of  the 

atmosphere  (Schweigger's  Journal,  XV.  Ill,  \2lj ',  xvi.  111).  Hein- 

L  ^ch  found,  as  had  been  already  observed  by  others,  thiit  the  motion 

Him/*  rhe peodti\am  varies  considerably  in  its  velocity.     On  Nov.  10, 
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1815,  it  Vibrated  600  times  in  4'  82^';  while  on  Oct.  3  of  the  same 
year  it  took  10^  5^^  to  make  the  same  number  of  vibrations.  During 
the  month  of  Sept.  500  vibrations  usually  occupied  between  7^  and 
S';  during  Oct.  between  4^  and  6'  (Schweigger's  Journal,  xv. 
113).  Schweigger  and  Grindel  have  shown  that  Zamboni's  column 
always  contains  moisture  when  in  a  state  of  activity  (Ibid.  xv.  132, 
479).  lager,  of  Stuttgard,  has  published  an  ela})orate  theory  of 
this  column  (Gilbert's  Annalen,  Hi.  81),  and  important  remarks  on 
the  afame  subject  have  appeared  by  Professor  Piatf,  of  Kiel  (Ibid. 
Hi.  108).  But  as  these  papers,  though  well  drawn  up,  do  not 
appear  to  me  to  contain  any  thing  essentially  different  from  the  ex* 
pianations  already  given  in  this  country,  1  do  not  consider  it  as 
necessary  to  enter  into  details  respecting  them.  It  is  needless  to 
notice  the  clocks  that  have  been  constructed  by  means  of  this 
column  as  a  moving  power  both  in  this  country  and  in  Germany; 
because  it  is  obvious  that  the  great  irregularity  in  the  motion  of 
these  pendulums  must  render  such  clocks  of  no  real  utility. 

From  a  paper  on  Zamboni's  column  by  Gay-Lussac  (Ann.  de 
Chim.  et  Phys.  ii.  76),  we  learn  that  the  first  attempt  to  construct  a 
dry  galvanic  column  was  made  by  Desormes  and  Hachette  in  1803. 
But  it  would  appear  from  his  account  that  this  attempt  was  not 
attended  with  success.  Deluc  was  in  reality  the  first  successful  con- 
structor of  this  column.  His  curious  memoir  was  read  to  the  Royal 
Society  in  1809,  and  published  in  Nicholson's  Journal  in  1810. 
Zamboni's  column  was  first  constructed  in  1812,  and  described  by 
him  in  a  memoir  published  in  Verona,  entitled,  Delia  Pila  Elec- 
trica  a  Secco,  &c.  I  gave  an  account  of  it  in  the  historical  sketch 
for  the  preceding  year. 

2.  In  the  year  1814,  Confiliacchi,  who  succeeded  Volta  as  Pro- 
fessor of  Natural  Philosophy  at  Pavia,  published  a  treatise  on  the 
Identity  of  Electricity  and  Galvanism.  This  treatise  was  written  by 
an  anonymous  friend  and  pupil  of  Volta,  wbo  had  drawn  it  up,  but 
had  been  prevented  from  publishing  it  by  a  premature  death.  It 
professes  to  give  merely  the  theory  and  views  of  Volta.  To  judge 
from  the  account  of  it  given  in  the  Bibliotheque  Britannique, 
(xxxviii.  305)  and  by  Professor  Gilbert  (Annalen,  li.  341),  fori 
have  not  seen  the  original  work,  it  seems  to  constitute  the  most 
complete  treatise  on  galvanism  which  has  hitherto  appeared.  The 
paper  of  Dr.  Weber  (Gilbert's  Annalen,  li.  353)  likewise  deserves 
attention  in  a  theoretical  point  of  view.  It  contains  a  pretty  full 
and  clear  exposition  of  the  phenomena,  arranged  with  the  view  of 
elucidating  the  theory  of  this  obscure  branch  of  electricity. 

3.  Metallic  Hydrurets, — It  has  been  supposed  that  when  different 
metallic  wires  are  employed  to  complete  the  circuit  of  a  galvanic 
battery  by  proceeding  from  the  minus  pole  into  a  vessel  of  water, 
these  metals  combine  with  the  hydrogen  of  the  decomposed  water, 
and  form  hydrurets.  Several  of  these  hydrurets  have  been  long  ago 
described  by  Ritter  and  by  Brugnatelli.  In  Schweigget's  3ovm\e\^ 
XV.  41 J^  there  Is  a  paper  by  Rabland,  in  which  he  descubes  a  cow- 
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Eiiderable  number  of  these  hydrurets.  1  forbear  to  give  the  details, 
because  I  do  not  perceive  sufficient  proofs  that  the  substances  de- 
scribed are  hydrurets. 

4.  In  the  Ann.  de  Chin:,  et  Phys,  ii.  S9,  there  is  a  curious 
.  memoir  by  M.  Dessaignes  on  the  influence  of  lemperalurc  on  elec- 
tricity. He  shows  that  heat  and  cold  both  alter  the  quantity  and 
the  kind  of  electricity.  The  facts  are  important,  because  they 
bring  into  view  a  new  branch  of  electricity,  which  has  hitherto  been 
neglected.  But  they  are  of  such  a  nature  as  not  to  be  !>usceplible 
of  abridgment,  I  shall,  therefore,  lay  a  translation  of  them  before 
nay  readers  in  a  future  number  of  the  Annali. 

5.  In  the  Annals,  viii.  74,  there  are  two  very  curious  galvanic 
expenmenta  by  Mr.  Porret,  which  deserve  the  panicular  attention 
of  physiologists  and  electricians.  He  found  that  when  a  galvanic 
battery  has  become  ineflicacious,  it  again  recovers  its  energy  by 
withdrawing  the  greater  part  of  the  liquid  from  the  cells  so  as  to 
uncover  the  plates  of  metal.  He  found  that  galvanic  electricity  has 
the  property  of  forcing  water  through  the  coats  of  a  bladder,  so  as 
to  cause  it  to  accumulate  on  the  negative  side  in  a  vessel  of  water 
divided  into  two  by  a  perpendicular  diaphragm  of  bladder. 

VI.   CHEMISTRY. 
This  science,  as  usual,  will  occupy  the  greatest  portion  of  our 
bistorical  retrospect.     We  shall  follow  our  former  method  of  subdi- 
viding the  facts  which  we   have  to  detail,   and  of  placing  them 
andeF  various  heads,  for  the  convenience  of  the  reader. 

I.    APPARATUS. 

Chemical  experimenting  has  of  late  years  been  brought  to  a  much 
greater  precision  than  was  formerly  thought  possible  ;  owing  to  the 
gratlual  improvement  and  simplification  of  the  apparatus  employed. 
Every  amelioration,  therefore,  in  any  chemical  instrument  what- 
ever, deserves  the  attention  of  the  practical  chemist.  On  this  ac- 
count I  think  it  worth  while  to  notice  some  improifements  that  have 
oeen  made  known  in  London  during  the  course  of  the  preceding 
year. 

1.  Mr.  Newman,  of  Lisle-street,  so  well  known  to  chemists  as 
an  Ingenious  maker  and  Improver  of  chemical  instruments,  has 
proposed  the  following  mercurio-pneumatic  apparatus,  which  pro- 
mises to  be  of  considerable  utility  when  experiments  are  to  be  made 
upon  the  gases  rapidly  absorbed  by  water,  and  which  require,  in 
consequence)  to  be  confined  over  mercury.  It  consists  i[i  combining 
Mr,  Pepys's  gasometer  with  the  common  mercurial  trough.  The 
engraving  (Plate  LX,  Fig.  1)  eshlbilsan  outline  of  the  apparatus 
as  represented  by  Mr.  Newman  in  the  Journal  of  the  Royal  Insti- 
tution, i.  1S5. 

It  requires  about  70  lb.  of  mercury  to  fill  it.  The  trough  has  a 
civ'ity  in  the  middle  large  enough  lo  fill  a  Jhf  10  inches  long,  and 
^  wide;  and  there  is  a  bhi-W  on  eack  side,  three  inches  in  witlth. 
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tosapport  vessels  cootabing  gas.  Opposite  to  three  indentations  on 
the  adge  of  the  trough  are  three  holes  in  one  of  the  shelves,  into 
which  the  beak  of  retorts  liberating  gas  are  to  be  introduced,  or  a 
sliding  shelf  and  apertures  may  be  fitted  across  the  cavity  for  the 
same  purpose.  The  gazometer  is  at  one  end,  and  sunk  below  the 
level  of  the  trough.  It  is  capable  of  containing  50  cubic  inches. 
A  tube  connected  with  the  gazometer  at  the  lower  part  is  made  to 
atcend,  and  passing  up  through  the  mercury  in  a  corner  of  the 
troogfa,  at  about  ap  inch  above,  it  bends  down  again,  and  termi* 
utes  between  its  surfisce.  If  gas  is  contained  in  the  gazometer,  k 
VMtf  be  transferred  to  air  jars  in  the  trough,  by  filling  them  with 
mcrcuryy  placing  them  over  the  end  of  this  bent  tube,  and  giving 
pressure  to  the  gazometer.  The  air  will  pass  from  the  gazometer 
ak>ng  the  tube  into  the  Jar.  By  the  bend  in  the  tube,  the  mercury 
is  prevented  from  passmg  into  the  lower  part  of  the  gazometer, 
while  at  the  same  time  the  gas  b  allowed  a  free  passage.  All  in- 
convenience is  prevented  by  means  of  a  stop-<:ock,  which  shuts  off 
Ae  communication  between  the  receiver  and  the  trough,  preventing 
as  the  same  time  the  escape  of  air  from  the  gazometer,  and  of  mer- 
cury into  it.  A  sliding  shelf  is  fixed  beneath  the  trough  to  support 
a  spirit  lamp  under  a  retort,  or  for  other  purposes.  A  detonating 
tube  and  spring  are  also  attached  to  the  apparatus  by  a  clamp  and 
screws,  and  may  be  fixed  on  any  side  of  the  trough.  The  whole 
apparatus  is  of  iron,  excepting  sometimes  the  pillars  which  support 
it,  and  which  may  be  of  brass.  It  is  not  more  than  18  inches  in 
length  and  height.  It  is  placed  in  a  large  japanned  tray  to  collect 
scattered  mercury, 

2.  Mineralogists  are  indebted  to  Mr.  Brooke  for  a  very  ingenious 
and  valuable  improvement  of  the  common  blow-pipe.  A  descrip- 
tion of  it  by  Mr.  Brooke  himself  will  be  found  in  the  AnnaU^  vii. 
367-  '  It  consists  of  a  close  box,  into  which  air  is  condensed  by 
means  of  a  syringe.  From  this  box  the  air  is  allowed  to  rush  upon 
the  flame  of  a  lamp  or  candle,  and  thus  produces  all  the  effect  of 
the  common  blow-pipe,  while  both  the  hands  and  mouth  are  left 
disengaged. 

By  means  of  this  new  blow-pipe  filled  with  a  mixture  of  two 
volumes  hydrogen  and  one  volume  oxygen  gas,  some  very  curious 
and  important  experiments  have  been  made  by  Dr.  Clarke,  an  ac- 
count of  which  he  has  published,  partly  in  the  Journal  of  the  Royal 
Institution,  iii.  104,  and  partly  in  the  Annals^  viii.  357.  He  found 
the  heat  produced  in  this  way  capable  of  fusing  all  substances  tried, 
excepting  only  charcoal  and  plumbago.  All  the  most  refractory 
stones,  the  earths,  namely,  Itme,  barytes,  strontian,  magnesia, 
alumina,  and  silica,  were  melted  into  glass,  slag,  or  enamel.  But 
the  most  unexpected  result  was  the  reduction  of  barytes  and  stron- 
tian into  their  metallic  bases.  Of  these  metals  thus  obtained  I  have 
seen  specimens.  They  were  white,  had  a  silvery  lustre,  and  a  spe- 
cific gravity  exceeding  4.    But  thef  were  not  in  a  slutA  o£  i^rt^cX 
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purity^  being  mixed  with  slag  and  with  unreduced  earth.  To  these 
metals  Dr.  Clarke  has  given  the  names  of  plutonium  and  strontium. 

II.     NEW   CLASSIFICATION  OF   CH£MICAL   BODIES. 

The  recent  discoveries  in  chemistry  have  occasioned  a  very  consi- 
derable revolution  in  the  theory  of  that  science.  Whoever'has  paid 
sufficient  attention  to  these  improvements  must  be  sensible  that  the 
present  arrangement  of  chemical  bodies  is  in  many  respects  imper- 
fect and  inconvenient.  The  undecomposed  bodies  at  present  known 
amount  to  about  48,  all  of  which,  except  eight,  are  considered  as 
metals.  I  had  occasion  to  touch  upon  this  subject  some  months  ago 
in  my  review  of  Professor  Jameson's  Mineralogy  {jlrnials,  yiii.  136). 
and  pointed  out  one  or  two  alterations  which  appeared  to  me  neces- 
sary. About  the  same  time  an  elaborate  dissertation  on  this  subject 
by  M.  Ampere  appeared  in  the  Ann.  de  Chim.  et  de  Phys.  (i.  21)5, 
373 ;  ii.  5,  105).  He  examines  the  properties  of  all  the  simple 
bodies  in  detail,  with  much  acuteness  and  discrimination,  and  en- 
deavours to  form  them  into  a  natural  system,  in  which  they  follow 
each  other  according  to  their  properties.  I  have  not  room  at  present 
to  examine  this  arrangement  with  the  minuteness  which  would  be 
requisite  In  order  to  determine  its  accuracy,  or  to  point  out  the 
reasons  which  induce  me  to  dissent  from  some  of  his  conclusions. 
I  shall  satisfy  myself  with  giving  the  following  outline  of  the  cFassi- 
fication. 

The  simple  substances  naturally  subdivide  themselves  into  three 
classes,  namely, 

1.  Gazolytes,  or  substances  capable  of  forming  permanent 
gases  with  each  other. 

2.  Lbucolytes,  or  metals  fusible  below  25^  Wedgewood,  and^ 
who^e  oxides  form  colourless  solutions  with  the  colourless  acids. 

3.  Chroicolytes,  or  metals  requiring  a  higher  temperature  for 
fusion  than  25%  and  whose  oxides  form  coloured  solutions  in  colour- 
less acids. 

Class  I.    Gazolytes. 

Genus  1.    borides.   (From  loron.) 

Bodies  forming  permanent  Acid  Gases  with  Phthore.* 
Sp.  I.  Silicon.  Sp.  2.  Boron. 

Genus  2.    anthracidbs.    (From  avdpol.) 

Bodies  combining  with  one  of  the  Elements  of  Air  when  exposed  to 
it  at  a  sufficieni  Temperature^  and  forming  permanent  Gases  with 

the  other  Element. 

>• 

Sp.  1.  Carbon.  Sp.  2.  Hydrogen. 

•  Phtkore  h  the'neme  by  if  hicb  M.  Amperfe  kai  tbotg|ht  proper  to  diftinguish 
Ae  hypothetical  body  caUed  fluorint  by  Sir  H.  Davy. 
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Genus  3.    thionidbs.    (From  Um.) 

Bodies  capable  of  uniting  with  the  preceding  Genus,  and  of  forming 

gaseous  or  very  volatile  Compounds. 

iSp.  1.  Azote.  Sp.  3.  Sulphur. 

2.  Oxygen. 

Genus  4.     chlorides.    (From  chlorine,) 

Bodies  unalterable  in  the  Air  at  all  Temperatures^  forming  with 
Hydrogen  Acid  Compounds  gaseous  or  very  volatile. 

Sp.  1.  Chlorine.  Sp.  3.  Iodine. 

2.  Phthorine. 

Genus  5.    arsenidbs.    (From  arsenic.) 

Bodies  oxidated  in  the  Air  when  exposed  to  it  at  a  sufficient  Tern- 
perature^  forming  solid  Compounds  with  Oxygen,  and  permanent 
Gases  with  Hydrogen. 

Sp.  1.  Tellurium.  Sp.  3.  Arsenic. 

2.  Phosphorus. 

Class  II.    Leucolytbs. 
Genus  1.    cassiteridbs.     (From  naffffirepo^,) 

Bodies  whose  Combinations  with  Oxysen  are  decomposed  by  CarboUj, 

but  not  by  Iodine. 

Sp.  1.  Antimony.  Sp.  3.  Zinc. 

2.  Tip. 

Genus  2.     argtrides.     (From  apyvpos.) 

Bodies  whose  Oxides  are  decomposed  by  Iodine  and  Hydrogen,.    ** 

Sp.  1.  Bismuth.  Sp.  3.  Silver. 

2.  Mercury.  4.  Lead. 

Genus  3.    tephralides.     (From  T£(ppas  and  aA;.) 

Bodies  whose  Oxides  are  decomposed  by  Iodine,  and  not  by 

Hydrogen. 

Sp.  1.  Sodium.  Sp.  2.  Potassium. 

Genus  4.    calcides.     (From  calcium.) 

Bodies  whose  Oxides  are  not  decomposed  by  Carbon  or  Iodine^  but 

by  Chlorine. 

Sp.  1.  Barium.  Sp.  3.  Calcium. 

^.  Strontium.  4.  Magnesium, 
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Genus  5.     zirconidks.    (From  zirconium.) 

Bodies  whose  Oxides  are  not  decomposed  by  Chlorine^  Iodine,  or 

Carbon. 

Sp.  1 .  Yttrium.  Sp.  3.  Aluminium. 

2.  Glucinium.  4.  Zirconium. 

Class  III.    Chroicolytes. 
Genus  1.    cerides.     (From  cerium.) 

Bodies  brittle  and  infusible  at  the  Temperature  at  which  iron  melts. 
Sp.  1.  Cerium.  Sp.2.  Manganese. 

Genus  2.    sioeridbs.    ^From  <^^^po^) 

Bodies  whose  Oxides  dissolve  in  ylcids  in  a  State  of  Purity^  and 
form  coloured  Solutions  only  when  concentrated^  and  whose  Per^ 
oxides  have  not  Add  Properties. 

Sp.  1.  Uranium.  Sp.  4.  Nickel. 

2.  Cobalt.  5.  Copper. 

3.  Iron. 

Genus  3.    chrysides.    (From  xpwrog,) 

Metals  unalterable  in  the  Air  at  all  Temperatures. 

Sp.  1.  Palladium.  Sp.  4.  Iridium. 

2.  Platinum.  5.  Rhodium. 

3.  Gold. 

Genus  4.    titanides.    (From  titanium.) 

Infusible  Bodies  whose  pure  Oxides  do  not  dissolve  in  Acids,  and  do 
not  form  with  the  AlkaUes  Compounds  which  can  be  considered  as 
iry£  Salts. 

Sp.  1.  Osmium.  Sp.  2.  Titanium. 

Genus  5.     chromides.     (From  chromium.) 

Bodies  irifusible  at  the  Temperature  at  which  Iron  melts,  acidifiable 

by  Oxygen. 

Sp.  1.  Tungsten.  Sp.  3.  Molybdenum. 

2.  Chromium.  4.  Columbium. 

III.   AFFINITY. 

1.  Plffect  of  Trituration  on  Chemical  Combination. — In  the 
Annals,  vii.  426^  I  have  published  a  set  of  experiments  by  Mr. 
Link  to  determine  what  happens  when  dry  salts,  that  mutually  de- 
compose each  other  when  m  solution,  are  trilurated  together.  He 
found  that  wheii  the  two  salts  were  d^titute  of  water  of  crvstalliza-^ 


M170  during  the  Year  1816.  11 

tiooy  no  decomposition  took  place.  But  if  either  of  them  contained 
water  of  crystallizatioo,  they  in  that  case  mutually  decomposed 
etch  other.  When,  after  the  trituration,  a  liquid  capable  of  dissolving 
any  of  the  constituents  is  poured  on,  decomposition  takes  place.  It 
wcNiId  appear  from  these  experiments  that  the  water  of  crystalliza- 
tion, though  solid,  still  continues  to  exert  its  solvent  powers. 

2.  Structure  9f  Solid  Bodies. — A  very  curious  and  impcHtant 
paper,  by  Mr.  Daniell,  has  been  published  in  the  Journal  of  the 
Boyal  Institution  (i.  24),  which  throws  much  new  light  upon  the 
structure  of  solid  bodies.  If  a  lump  of  alum,  or  borax,  or  of 
nitie,  be  immersed  in  a  vessel  of  water,  and  left  at  rest  for  three  or 
four  weeks,  the  solution  will  be  found  to  have  gone  unequally  on ; 
the  uppermost  portion  will  be  found  most  wasted,  and  the  under- 
most least ;  so  that  the  undissolved  part  of  these  salts  will  have 
assumed  a  conical  form.  The  lower  part  of  these  bodies,  after  this 
treatment,  will  be  found  embossed  over  with  numerous  crystalline 
forms.  Thesie  in  alum  are  octahedrons,  or  figures  formed  by  diflb* 
rent  sections  of  the  aluminous  octahedron.  In  borax  they  are  frag- 
ments of  eig^t-sided  prisms,  and  so  on.  Mr.  Daniell  has  shown  in 
a  satisfactory  way  that  these  embossments  are  not  formed  by  the 
crystallization  of  that  portion  of  the  salt  which  has  been  dissolved ; 
but  that  they  are  brought  into  view  by  the  unequal  solution  of  the 
lump  of  salt  subjected  to  the  action  of  the  water.  Hence  it  follows 
that  all  these  apparently  amorphous  masses  are  in  reality  composed 
of  crystals,  though  such  a  structure  cannot  be  distinguished  by  the 
eye  previous  to  this  natural  dissection  of  it.  The  same  crystalline 
structure  was  developed  when  carbonate  of  lime,  carbonate  of 
strontian,  and  carbonate  of  barytes,  were  slowly  acted  on  by 
vinegar.  Bismuth,  antimony,  and  nickel,  treated  with  very  dilute 
nitric  acid,  likewise  exhibited  a  crystallized  structure.  From  these 
experiments  we  may  infer,  with  considerable  probability,  that  the 
structure  of  most  bodies  is  in  reality  crystallized,  even  when  they 
appear  amorphous.  If  this  mode  of  natural  dissection  could  be 
applied  to  minerals  in  general,  it  would  greatly  extend  the  Haiiyan 
method,  and  remove  most  of  the  objections  to  which  it  is  at  present 
exposed. 

Mr.  Daniell  terminates  his  paper  by  an  ingenious  examination  of 
the  structure  of  crystals,  and  shows  that  Dr.  Wollaston's  hypothesis, 
that  the  integrant  particles  of  bodies  are  spherical  or  spheroidal,  will 
alone  agree  accurately  with  all  the  phenomena. 

3.  Anomaly  in  Affinily. — ^Though  chemists  have  long  been 
aware  that  almost  all  the  phenomena  of  their  science  depend  upon 
what  is  called  affinityy  or  upon  the  attractions  which  exist  between 
the  atoms  of  different  bodies,  no  progress  whatever  has  yet  been 
made  in  measuring  the  intensity  of  these  forces.  It  was  early  laid 
down  as  an  axiom  that  bodies  having  an  affinity  for  each  other  are 
attracted  each  by  a  specific  force  which  varies  according  to  the 
body,  and  that  when  two  bodies,  a  and  i,  are  united,  it*  a  ^hltd 
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body,  r,  be  presented,  which  has  a  stronger  affinity  for  a  than  b 
has,  then  h  is  cornpletely  disengaged^  and  c  takes  its  place.  This 
opinion  was  embraced  by  Bergman,  and  illustrated  at  considerable 
length  in  his  Essay  on  Elective  Attractions.  Berthollet,  without 
calling  in  question  the  truth  of  the  axiom,  denied  that  complete 
decomposition  is  ever  produced,  and  affirmed  that,  if  it  take  place, 
it  must  always  be  ascribed  to  a  cause  different  from  affinity,  which 
is  a  power  capable  only  of  producing  combination,  and  not  decom- 
position^  Though  Bertholkt  has  not  perhaps  succeeded  in  esta- 
blishing his  own  hypothesis,  I  concatte  him  to  have  shown  in  a 
satisfactory  manner  that  the  previously  received  opinions  were  inac- 
curate, and  that  at  present  we  have  no  very  precise  notions  on  tlie 
subject.  A  paper  by  Mr.  Richard  Phillips,  published  in  the  Journal 
of  the  Royal  Institution  (i.  80),  sets  this,  if  possible,  in  a  still 
stronger  light.  It  has  been  long  known  that  carbonate  of  potash 
has  the  property  of  decomposing  sulphate  of  barytes.  Mr.  Phillips 
vras  informed  by  Dr.  Babington  that  carbonate  of  barytes  may 
likewise  be  decomposed  by  sulphate  of  potash.  Mr.  Phillips's 
paper  consists  of  an  account  of  a  set  of  experiments  which  he  made 
to  verify  both  these  decompositions.  100  of  sulphate  of  barytes 
being  mixed  with  59  of  carbonate  of  potash,  and  a  sufficient  quan- 
tity of  water,  the  mixture  was  boiled  for  two  hours :  23  of  the 
sulphate  of  barytes  were  decomposed.  On  the  other  hand,  85  parts 
of  carbonate  of  barytes  being  mixed  with  7^  parts  of  sulphate  of 
potash  dissolved  in  water,  after  similar  treatment,  57  parts  of  the 
carbonate  of  barytes  were  decomposed.  It  would  appear  from  this> 
that  six  integrant  particles  of  carbonate  of  potash  are  requisite  to 
decompose  one  integrant  particle  of  sulphate  of  barytes;  while,  on 
the  other  hand,  three  integrant  particles  of  sulphate  of  potash  de- 
compose two  of  carbonate  of  barytes.  It  would  seem  from  this  that 
the  united  affinities  of  sulphuric  acid  for  barytes,  and  of  carbonic 
acid  for  potash,  are  in  reality  the  strongest.  The  other  decomposi- 
tion appears  to  be  the  consequence  of  the  great  quantity  of  car- 
bonate of  potash  present,  and  to  cease  when  that  quantity  is  dimi- 
nished to  a  certain  degree.  If  this  explanation  be  well  founded, 
there  ought  to  be  certain  proportions  of  these  two  salts  which  would 
not  act  upon  each  other  at  all. 

4.  Dalian's  Theory  of  the  Absorption  of  Gases  by  Liquids. — In 
the  year  1805  Mr,  Ihlton  published  a  paper,  entitled.  On  the  Ab- 
sorption of  Gases  by  Water  and  other  Liquids  (Manchester  Me- 
moirs, Second  Series,  vol.  i.)  This  paper  contains  a  theory  of  the 
absorption  of  gases  by  liquids,  and  is  remarkable  for  that  ingenuity 
and  simplicity  which  so  peculiarly  distinguish  all  Mr.  Dalton's 
labours.  His  object  is  to  prove  that  the  absorption  is  altogether 
mechanical,  and  occasioned  by  the  pressure  of  the  atmospheres 
superincumbent  on  the  liquids.  To  this  theory  two  objections  pre- 
sent themselves,  which  have  hitherto  appeared  to  me  insurmount- 
able*    I*  Water  absorbs  many  times  its  volume  of  certain  gases. 
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Id  such  cases  there  must  exist  a  chemical  affinity  between  the  liquid 
and  the  gas  absorbed.  Yet  in  every  other  respect  the  absorption  of 
these  gases  is  similar  to  that  of  the  least  absorbable  gases.  Hence 
if  we  admit  the  action  of  chemical  affinity  in  the  one  case,  I  do  not 
see  how  we  can  refuse  it  in  the  other.  2.  Water  absorbs  a  deter- 
miaate  bulk  of  every  gas.  But  the  proportion  absorbed  varies  ex- 
ceedingly in  the  different  gases.  Of  some  gases  it  absorbs  its  own 
bulk ;  of  others,  only  ^  of  its  bulk.  Now  if  the  absorption  be 
merely  mechanical,  1  can  see  no  reason  for  this  difierence ;  but  if 
there  be  an  affinity  between  the  gas  and  the  liquid,  the  quantity 
absorbed  must  depend  upon  the  balance  between  the  affinity  and  the 
disticity  of  the  gas,  and  of  course  must  be  regulated  by  tliat  affinity. 
In  the  year  1812  M.  de  Saussure  published  a  very  elaborate  paper 
On  the  Absorption  of  Gases  by  different  Bodies.  This  paper  I 
translated,  and  inserted  in  the  sixth  vqlume  of  the  ylrmais.  The 
experiments  relate  chiefly  to  the  absorption  of  gases  by  solid  bodies. 
But  the  author  added  a  section,  in  which  he  examines  the  absorption 
of  gases  by  liquids.  He  shows,  1.  That  the  law  established  by 
Dalton,  and  considered  by  him  as  a  necessary  consequence  of  the 
absorption  of  gases  by  liquids,  being  mechanical,  does  not  hold ; 
namely,  that  liquids  absorb  always  -^  -^,  -^  or  -^  of  their 
bulk  of  gases.  2.  That  the  quantity  of  the  same  gas  absorbed  by 
different  liquids  is  not  the  same,  as  Dalton  had  supposed,  but  very 
different.  3.  That  the  order  of  the  absorption  of  gases  differs  in 
different  liquids.  Thus  naphtha  absorbs  more  defiant  gas  than  it 
does  of  carbonic  acid,  while  olive  oil  absorbs  more  car1>onic  acid 
than  olefiant  gas.  Saussure  also  endeavoured  to  prove  by  experiment 
that  the  absorption  of  mixed  gases  by  liquids  does  not  follow  the  law 
established  by  Mr.  Dalton.  But  Mr.  Ualton  in  his  vindication  of 
his  theory  (Annals^  vii.  215),  has  fhown  that  Saussure*s  experi- 
ments coincided  with  his  theory,  provided  we  substitute  the  rate  of 
absorption  as  determined  by  Saussure  for  what  he  himself  had  esta- 
blished. When  I  said  ^'  it  would  appear  from  these  experiments 
of  De  Saussure  that  Mr.  Dulton's  theory  is  erroneous  in  every  parti- 
cular,'' I  alluded  to  the  theory  as  given  by  Mr.  Dalton  in  hb  ori- 
ginal paper.  My  observation  could  not  be  supposed  to  apply  to  any ' 
new  modification  of  the  theory  founded  upon  these  very  experi- 
ments. I  find  myself  still  unable  to  assent  to  the  opinion  that  the 
absorption  of  gases  by  liquids  is  entirely  mechanical,  because  several 
of  the  phenomena  appear  to  me  incompatible  with  that  opinion. 
Mr.  Dalton  will  find,  if  he  take  the  trouble  to  consult  the  third 
volume  of  the  fourth  edition  of  my  System  of  Chemistry  (p.  517}> 
that  I  considered  his  experiments  on  the  absorption  of  mixed  gases 
by  water  as  accurate,  though  I  explained  the  fact  without  having 
recourse  to  the  doctrine  of  mere  mechanical  absorption. 

IV.    CRYSTAJLLIZATION. 

1.  Supposed  Effect  of  Air  on  the  Crystallization  of  Liquid%. — ^^. 
Geiger,  of  Heidelberg;  relates  a  fact  which  he  consideis  «l%  ViXvxv 
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tratitig  the  effect  of  air  in  producing  ihe  crystallization   of  liquids. 
2j-  at.  of  acetic  acid,  obiaioed  by  distilliag  a  mixture  of  acetate  of 
potash  and  bisulphate  of  potash,  were  put  into  a  four-ounce  phial    z 
fitted  wilh  a  ground  stopper.    This  phial  may  be  exposed  to  a  tem-    -" 
peraturc  of  1 1°  or  i>-5°  without  freezing.     But  ihe  instaat  the    ■ 
stopper  is  taken  out,  it  congeals.     Pretty  brisk  agitation  does  not    ^ 
occasion  congelation.     Tlie  crystallization  is  not  impeded,  though    -, 
the  phial  he    opened   in    a   room  of  the   temperature  of   50°. 
(Schweigger's  Journal,  xv.  231.) 

The  cause  of  the  crystallization  of  liquids  under  similar  circum- 
Btances  has  not  been  completely  developed.  Sir  Charles  Blagden 
showed  many  years  ago  that  it  is  nut  the  air  which  occasions  the 
change.  The  observations  of  Dr.  Coxe  on  this  subject  {Annals, 
n.  101)  deserve  attention. 

2.  Crystall'tzation  of  Lime. — M.  Gay-Lussac  has  hit  upon  a 
Wry  ingenious  method  of  crystallizing  lime.  He  exposes  lime- 
water  in  an  exhausted  receiver  of  an  Bir-pump  along  with  concen- 
trated sulphuric  acid.  When  the  acid  becomes  weak,  it  is  with- 
drawn, and  new  acid  substituted  in  its  place.  The  lime  gradually 
crystallizes,  and  asj^umes  the  form  of  a  six-sided  prism.  (Ann.  de 
Chim.  et  Phys.i.  354.) 

T.    ATOMIC   THEORY. 

1.  Atmnsof  Iron,  Zinc,  and  Manganese. — Dobereiner  has  pub- 
lished a  set  of  experiments  on  the  oxides  of  these  metals. 
(Schweigger's  Journal,  xiv.  206.)  The  black  oside  of  iron  is 
composed  of  100  metal  +  30  oxygen,  and  the  red  oxide  of  100 
metal  +  45  oxygen.  The  oxide  of  xinc  is  composed  of  100  metal 
-(-  22-.')  oxygen.  These  experiments  would  make  the  weights  of 
the  atoms  of  Iron  and  zinc — 

Iron 3-33  or  S-G6 

Zinc 4-4* 

I  have  already  given  the  results  of  my  experiments  whh  these 
metals,  I  am  disposed  to  consider  the  real  weights  of  the  atoms  of 
these  metals — 

Iron S'5  or  7-00 

Zinc 4-0 

From  the  experiments  of  Dobereiner,  it  appears  that  the  black 
manganese  ore  of  Transylvania  is  a  sulphuret  of  manganese,  and 
not  a  sulphureted  oxide,  as  would  result  from  the  experiments  of 
Klaproth  and  Vauquelm.  He  found  it  a  compound  of  100  metal 
+  52  sulphur.  This  would  make  an  atom  of  manganese  3*84  or 
7'7.     The  real  weight  is   probably  the  same  as   that  of  iron. 

2.  Axoie. — Dobereiner  considers  azote  as  an  elementary  sub- 
stance. He  thinks  it  capable  of  combining  with  four  doses  of 
oxygen  in  the  iollowiag  way : — 
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Aaofe.  Oxyfen, 

1.  Air,  or  protoxide  of  azote,  composed  of  1  atom  +   1  atom 

2.  Nitrous  oxide,  or  deutoxide  of  azote .  •   1  +2 

3.  Nitrous  gas « 1  -|.  4 

4.  Nitric  acid 1  +  8 

I  noticed  some  months  ago  Gay-Lussac's  new  experiments  on 
the  compounds  of  azote  and  oxygen.    His  results  are — 

Azote.  Oxygen.  , 

1.  Nitrous  oxide,  composed  of    ....  1  atom  +   1  atom 

2.  Nitrous  gas 1  4-  2 

3.  Pernitrous  acid    1  +3 

4.  Nitrous  acid    1  +4 

5.  Nitric  acid   I  4-  5 

What  he  calls  pernitrous  acid  is  the  substance  formerly  distin- 
guished by  the  name  of  nitrous  acid.  His  nitrous  acid  is  the  nitrous 
vifKHir  of  former  chemists.  When  I  gave  a  sketch  of  Gay-Lussac's 
paper  in  the  jlrmals^  (viii.  TV)j  \  stated  that  the  novelty  consisted 
merely  in  the  method  of  procuring  nitrous  acid  {pernitrous  acid  of 
Gay-Lussac)  in  a  separate  state,  and  that  the  opinions  considered  by 
Gay-LMissac  as  new  had  been  previously  entertained  by  chemists  in 
general.  In  proof  of  this  I  quoted  what  I  had  myself  stated  on  the 
subject  in  papers  formerly  written.  M.  Gay>Lussac  has  thought 
proper  to  quote  what  1  said  (Ann.  de  Chim.  et  Phys.  ii.  182),  and 
to  draw  as  an  inference  that  I  claimed  his  discoveries,  as  having 
been  previously  made  by  myself.  Nothing  was  further  from  mj 
thoughts  than  laying  any  such  claim.  My  object  was  merely  to 
show  that  the  opinions  of  Gay-Lussac  had  been  already  adopted  by 
chemists  before  his  paper  appeared.  I  might  have  quoted  other 
books  on  the  subject  if  it  bad  been  requisite,  some  of  them  of 
rather  an  old  date.  Let  him  consult  Davy's  Researches,  p.  30 ;  or 
Dobereiner's  paper  in  Schweigger's  Journal,  xiv.  219  ;  and  he  will 
see  that  my  opinion  respecting  nitrous  vapour  is  neither  new  nor 
singular. 

M.Dulong  has  lately  shown,  by  direct  experiment,  that  what  Gay- 
Lussac  considered  as  pernitrous  acid  is  the  same  as  the  nitrous  acid 
vapour  of  former  chemists,  and  that  his  pernitrous  acid  may  be 
formed  directly  by  uniting  together  oxygen  and  nitrous  gas.  (See 
Ann.  de  Chim.  et  Phys.  ii.  317.) 

3.  Specific  Gravity  of  Gases. — In  the  Annals^  vii.  343,  I  have 
^ven  a  table  of  the  specific  gravity  of  gaseous  bodies.  Since  that 
time  M.  Gay-Lussac  has  published  a  still  fuller  table  (Ann.  de 
Chim.  et  Phys.  i.  218).  His  numbers  differ  very  little  from  those 
which  I  had  previously  given  ;  and  the  chief  cause  of  the  difference 
is  perhaps  owing  to  my  having  reduced  all  the  densities  by  calcula- 
tion to  the  temperature  of  60°,  which  Gay-Lussac  seems  to  have 
neglected.  I  shall  insert  his  table  here  for  the  gratification  of  my 
readers. 
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GaseoQi  Bodies. 


Air 

Yapour  of  iodioe  .% 

Vapoar'of  hydriodic  etber. . . . 
Vf  pour  of  oil  of  turpeiitioe  . . 
Hydriodic  acid  gas 

floosilicic  acid  gas 

Phosgene  gas 

Nitrons  acid  gas 

Vapour  of  sulpboret  of  carbon 
Vapour  of  sulphuric  ether. . . . 

Chlorine 

Kncblorine ; 

Fliioboric  gas    

Vapour  of  muriatic  ether  .  • . . 

Mphorous  acid  gas 

Chloro-cyanEc  vapoar 

Csranogen 

Vapour  of  absolute  alcohol  . . 

Nitrous  oxide.. 

Carbonic  acid... 

Muriatic  acid.. 

Sulphureted  hydrogen  ........ 

Oxygen    

« 

Nitrons  gas ,. 

Olefiant  gas. 

Azote  

Oxide  of  carbon 

Hydro-cyanic  vapour 

Phosphureted  hydrogen   

Steam 

Ammonia 

Carbureted  hydrogen    

Arseniated  hydrogen 

Hydrogen 


Sp.  Gr. 

by 

exper. 

Ditto 
calcur 
lated. 

1-0000 

8-6195 

5-4749 
5*0130 
4-4430 

4*4288 

3-6735 

2-6447 
2-5860 
2-4700 

2*3709 

3*3894 
31764 

2-4216 
2-3144 

2-219 

2-1930 

2-2072 
2*1113 

1*8064 
1-6133 
1-5204 
1*5196 

1*8011 
1-6030 
1-5209 

1*2474 
11912 

1-2505 
1*1768 

1-1036 

1-0388 
0-9784 

1*0364 

0«9691 

0-9569 
0-9476 

0-9678 
0-9360 

0-870 

0-6235 

0-5967 

0-6250 
0-5943 

0-5550 
0-5290 
0-0732 

0*5624 

ExperimcBters. 


Gay-Lussac.      Aoo.  de  Cbim. 

xci.  17. 
Gay-Lufisac. 
Gay-Lussac. 
Gay-Lussac*      Ann.  de  Cbim. 

xci.  16. 
John  Davy.  Phil.  Trans.  1812, 

p.  354. 
Id.     lb.  p.  150. 
Gay-Lussac. 
Gay-Lussac. 
Gay-Lussac. 

Gay-Lussac  and  Tbenard. 
Gay-Lussac. 
John  Davy.    Phil.  Trmu.  1812, 

p.  366. 
Thenard.        Mem.    d^Arceuil, 

i.  121. 
Davy. 
Gay-Lussac.      Ann.  de  CUii. 

xcv.  210. 
Id.    lb.  p.  177. 
Gay-Lussac. 
Colin. 
Biot  and  Arago.      Mem.    dc 

rinstit.  1806,  p.  320. 
Id.     lb.  p.  320. 
Thenard  and  Gay-Lussac    Re- 

cherch.  Phys.-Chim.  i.  191. 
Biot   and  Arago.      Mem.  de 

I'Instit.  1806,  p.  320. 
Berard. 
Th.    de    Saussure.      Ann.    de 

Chim.  Ixxxix.  283. 
Arago  and    Biot.       Mem.    de 

rinstit.  1S06,  p.  320. 
Cruickshanlu. 
Gay-Lnssac.      Ann.  de  Chim. 

xcv.  150. 
Davy. 

Gay-Lussac. 
Biot  and   Arago.      Mem.   de 

rinstit.  1806,  p.  320. 
Thomson. 
Trommsdnrf. 
Arago  and    Biot.      Mem.   de 

rinstit.  1806,  p.  320. 


4.  Relation  between  tlie  Specific  Gravity  of  Gaseous  Bodies  and 
the  IVeights  of  their  Atcmis, — In  the  j^nnals^  vii.  343,  I  published 
a  short  paper  od  this  subject,  in  which  I  endeavoured  to  follow  out 
an  idea  that  had  been  first  started  by  Dr.  Prout.  I  showed  that  if 
we  make  the  specific  gravity  of  oxygen  gas  I,  and  refer  that  of  all 
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the  other  gases  to  it,  in  that  case  gaseous  bodies  may  be  reduced 
under  three  classes.  In  the  first  class  the  specific  gravity  of  tiie 
gas  and  the  weight  of  its  atom  are  represenred  by  the  same  number. 
In  the  second  class  the  weight  of  the  atom  is  double  the  specific 
gravity ;  and  in  the  third  class  the  weight  of  the  atom  is  four  times 
the  specific  gravity  of  the  respectiire  gases. 

5.  Atom  of  StnnUian. — By  a  set  of  experiments  given  in  the 
Annals f  vii.  399,  I  determined  the  weight  of  an  atom  of  strontian 
to  be  6*449.  Probably  the  true  number  is  6*500,  which  ivttild 
make  an  atom  of  strontian  52  times  heavier  than  an  atom  of 
hydrogen. 

VI.   LIOHT. 

1.  Phosphorescence  of  Bodies. — ^Beccaria's  curious  experiments 
on  the  light  emitted  by  most  bodies  when  suddenly  carried  into  a 
dark  place  after  being  exposed  to  the  direct  rays  of  the  sun,  which 
were  published  many  years  ago  in  tlie  Memoirs  of  the  Bologna 
Academy,  are  known,  I  presume,  to  most  of  my  readers.  Since 
that  time  several  additional  facts  have  been  brought  to  light,  parti- 
cularly by  Mr«  Canton,  who  contrived  a  substance  possessed  of  this 
quality  in  an  eminent  degree.  Theodore  von  Grotthus  has  lately 
made  known  a  natural  substance  which  possesses  this  phospho- 
rescent property  in  a  much  higher  degree  than  any  other  hitherto 
observed.  He  has  published  a  detailed  description  of  the  pheno- 
mena exhibited  by  this  new  body,  and  has  at  the  same  time  con- 
trived an  elaborate  theory,  which  he  considers  as  affording  an  expla- 
nation of  phosphorescence  in  general.  (Schweigger's  Journal, 
xiv.  133.)  The  substance  in  question  is  the  reddish  violet  Jinor 
spar  from  Nertschinsk^  belonging  to  that  variety  of  fluor  spar  long 
known  to  mineralogists  under  the  name  of  chlorophane.  This  sub- 
stance, when  slightly  heated,  gives  out  a  copious  emerald-green 
colour.  Even  the  heat  of  the  hand  is  sufficient  to  produce  the 
effect.  If  it  be  exposed  to  the  light  of  the  sun,  or  of  a  candle,  and 
afterwards  taken  into  a  dark  place,  it  emits  light,  and  continues  to 
do  so  for  a  long  time.  Grotthus  compared  it  thus  circumstanced 
with  Canton's  pyrophorus,  and  found  it  to  shine  much  longer,  and 
with  more  brilliancy.  His  theory  of  phosphorescence  is,  that  the 
solar  light  upon  the  surface  of  the  phosphorescent  body  between  its 
elementary  poles  is  decomposed  into  its  elementary  electrical  prin- 
eiples,  namely,  plus  and  minus  electricity,  and  that  the  subsequent 
union  and  escape  of  these  elements  of  light  occasion  the  phospho- 
rescence of  the  body.  This  hypothesis  the  author  illustrates  at 
great  length,  and  endeavours  to  show  that  it  agrees  with  the  expe- 
riments and  observations  of  Dessaignes  when  properly  interpreted. 
I  have  not  room  here  to  examine  in  detail  the  grounds  upon  which 
this  hypothesis  is  supported ;  nor  indeed  can  I  say  that  I  fully  undet- 
itand  it.  I  conceive  it  will  be  sufficient  to  refer  those  readers  who 
wish  to  go  into  the  subject  to  the  paper  itself.  It  is  entitled,  Ueber 
einen  neuen  Lightsauger  nebst  einigen  allgemeinen  Beltac^txmjg^u 
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liber  diie  Phospfaorescenz  unci  die  F«rben#    (Schwcigger's  Journal^ 
xiv.  133  ;  XT.  172.) 

2.  Homherg^s  Pyrophorus.'^^hbaat  seven  years  ago  Sir  H.  Davy 
announced  that  Homberg's  pyropfaofus  owes  its  pecoliar  properties 
to  a  quantity  of  potassium  reduced  during  the  formation  of  the  sub- 
stance, and  which  evolves  potassureted  hydrogen  Ifhen  it  comes  iti 
contact  with  moisture.  Some  years  ago  Dr.  C^xe,  of  Philadelphia, 
maintained  a  similar  opinion  in  a  letter  whieh  I  published  in  an 
torly  number  of  the  Annals*  Dobereiner  has  lately  noticed  thb 
opinion  of  Dr.  Coxe^  and  endeavoured  to  show  by  some  experi- 
ments that  the  substance  formed,  and  to  which  the  pyrophorus  owes 
its  peculiar  properties,  is  a  compound  of  potassium,  sulphur,  and 
carbon.     (Schweigger's  Journal,  xvi.  118.) 

Vtl.   HEAT. 

1.  Dilatation  of  Bodies  hy  Heat. — MM.  Gay-Lussac  and  Arago 
have  published  in  the  Ann.  de  Chim.  et  Phys.  various  tables  of  the 
dilatation  of  bodies  by  heat.  I  shall  insert  here  such  of  these  tables 
as  are  not  already  familiarly  known  to  the  English  reader. 

Tablb  I. — Linear  Dilatation  of  different  Substances  when  raised 
from  the  Temperature  of  freezing  Water  to  the  boiling  Heat  of 
that  Liquid,    according  to  the  Experiments  of  Laplace  and 
Lavoisier, 

Dilatation  for  a  length  ~  1. 

In 

Vulgar 
Fractions. 


SHbstances.  In  Decimals. 

Steel  not  tempered    0-00107915 

Steel  tempered,  and  then  heated  to  150°. .  0-00123956 

,  Silver  from  the  cupel    0-00190974 

Silver,  Paris  standard    0-00190868 

Copper 0-00171733 

Brass 0-00187821 

Tin  from  Malacca    0-00193765 

tin  from  Cornwall    0-00217298 

Hammered  iron 0-00122045 

Iron  wire 0-00123504 

English  flint  glass 0-00081166 

Mercury  (iti  volume)     0-01847746 

Fine  gold 0-00146606 

Gold,  Paris  standard,  not  annealed  ....  0-00155155 

Gold,  Paris  standard,  annealed    0-00151361 

Platinum  (according  to  Borda) 0-00085655 

I^d 0-00284836 

French  crystal  glass 0-00087199 

French  crown  glass 0-00089694 

Fi-cnch  mirror  glass 0-00089089 


1 

9«7 

1 

T5T 

1 

1 

I 

TT5" 

I 

TTB" 

1 
TTT 

TTT 

1 
TTT 

TTTT 
1 

54  'la 

oTT 

TTT 
1 

«6  I 

TTTT 


1 
TTT 

I 
TTTT 
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During  these  experiments  the  authors  observed  that  the  dilatation 
of  glass  and  of  the  metals  was  sensibly  proportional  to  that  of  mer- 
cQiy ;  so  that  twice  the  number  of  degrees  gives  a  double  dilatation. 
Traipered  steel  alone  presented  striking  exceptions  to  this  law. 

Tabi«b  IL'^Linegr  Pilatatians  Jr(^m  32^  to  212°,  according  to 

the  Experiments  of  Troughton. 

Sted... 0-0011899  =r  .^ 

Silver     0-0020826  =  -^ 

Copper , , 0-0019188  =  -^ 

Iron  wire 00014401  =  -^ 

Platinum   0*0009918  =a  ^-gVy 


Palladium  (according  to  Wollaston)  0*0010 


1  0  00 


Table  IIL — Dilatation  of  Liquids  in  Volume  between  32°  and 

212°,  according  to  Dalton, 

Muriatic  acid 0*0600  =  -^ 

Nitric  acid 0*1100  =.  ^ 

Sulphuric  acid    0*0600  =  ^ 

Alcohol 0-1100=    ^ 

Water 0*0466  =  ^ 

Water  saturated  with  common  salt 0-0500  s  ^ 

Ether 0*0700  =  ^ 

Fixed  oils 0*0800  =  ^ 

Oil  of  turpentine    0*0700  =  ^ 

Mercury 0*0200  =  ^ig. 

Mercury  according  to  Lord  C.  Cavendish ....  0*01872=  ^ 

Tabls  IV. — Dilatation  of  Liquids. 

Gay-Lussac  has  lately  made  a  set  of  experiments  on  the  dilatation 
of  liquids,  in  order,  if  possible,  to  discover  the  law  by  which  this 
dilatation  is  regulated.  The  experiments  were  made  in  thermo- 
meter tubes  hermetically  sealed.  The  boiling  point  of  each  liquid 
was  pitched  upon  as  the  zero,  and  the  degrees  were  reckoned  from 
that  point  downwards  according  to  the  centigrade  scale.  ^The  liquids 
pitched  upon  were  water,  alcohol,  sulphuret  of  carbon^  and  sul- 
phuric ether.    Their  boiling  points  were  as  follows : — 

Water    100°  or    212°  Fahr. 

Alcohol 7«"41  ....  173 

Sulphuret  of  carbon  •  •  • .     46*60  . .  •  •  126 

Sulphuric  ether 35*66  ....     96 

The  following  table  exhibits  the  contractions  which  took  pjlace  in 
the  volume  of  these  bodies  respectively  when  exposed  to  different 
temperatures  below  their  boiling  points  : — 

n  2 
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Water. 


Temp. 

Contract. 

0*0 

0*00 

S:5 

2*44 

8*0 

5-40 

9-2 

613 

14*3 

1013 

210 

13*68 

26-6 

17*00 

33-1 

20*53 

39»9 

24*06 

46*2 

26-95 

51*4 

2914 

56-4 

31*16 

il*5 

32*94 

67*4 

34*76 

72-2 

3607 

761 

3694 

78*7 

37*45 

80*2 

37*74 

80-4 

37*80 

84-5 

38*25 

86*0 

38*52 

Alcohol. 


Tempi 


0*0 
4*4 
5*5 
6-7 
11*6 
15*8 
19*8 
23-6 
26*8 
31-8 
34*8 
40-8 
47*9 
51*9 
56*7 
61*2 
62*9 
63*5 
«5-5 
67*3 
70*7 
72-5 
73-8 


Contract. 


000 
4-90 
608 
7*59 
13*25 
17-82 
23*13 
27*52 
31*15 
36-79 
4005 
46*57 
53*81 
57*92 
62-74 
67-15 
68*88 
69*33 
71*16 
72*97 
7610 
77-85 
79*03 


Sulpharet  of  Carbon. 


Temp. 


0*0 
1*3 
3*6 
5*0 
7*9 
10*1 
12-4 
15-0 
17*8 
20*4 
22*9 
250 
27*3 
29*8 
31*1 
33*3 
35-7 
37-4 
38*1 
41*0 
42*3 
44*7 
47*7 
500 
51*1 
61-7 
63*3 
64-3 


Contract. 


000 
1*59 
4*S8 
6*14 
9*67 
12*12 
14*93 
17*98 
21*20 
24*27 
27*10 
29*65 
31*98 
34*84 
36-27 
38*68 
41*20 
43-01 
43-68 
46-85 
4811 
50*68 
53*94 
56*28 
57*39 
67*83 
69*43 
70*45 


Snlphuric  ECber. 
Temp.  (Contract. 


0*0 

1*3 

2*6 

4*4 

6-1 

7-7 

9-1 

10*7 

12*2 

14*Q 

16-9 

203 

211 

25*9 

28*8 

30-3 

310 

31*1 
340 
37-3 
39-9 
40-5 
48-2 
51*6 
531 
54*3 
54*7 
55*4 


000 
2*08 
4*04 
7*18 
9-88 
12-46 
1474 
17*33 
19*76 
22*65 
27*06 
32*27 
33*46 
40*37 
44*69 
45*47 
47*81 
47-88 
50*72 
55-25 
58*54 
59-56 
69-67 
74*04 
75*87 
77-45 
77*90 
78*84 


In  order  the  better  to  show  the  rate  of  dilatation,  the  following 
table  was  calculated,  showing  the  degree  of  contraction  for  every 
five  centi^de  degrees  below  the  boiling  point  of  each  liquid. 


Water 

Alcohol. 

Sulphuret  of 
Carbon. 

Ether. 

XoDtract 

DHto  cal- 

Contract 

Ditto  cal- 

Contnct 

Ditto  cal.|Coatraet  [Ditto  cal- 

byezper. 

culated. 

by  ezper. 

calat(>d. 

by  ezper. 

calated. 

byexper.  culated. 

(P 

0-00 

0*00 

0*00 

0-00 

0-00 

000 

000 

000 

5 

3*34 

3*35 

5*55 

5-56 

6*14 

607 

8*15 

8*16 

10 

6-61 

6*65 

11*43 

11-24 

12*01 

12*08 

1617 

16*01 

15 

10*50 

9*89 

;  17*51 

17*00 

17*98 

17*99 

2416 

23-60 

20 

13*15 

13*03 

24  34 

23*41 

23  80 

23-80 

31*83 

30*92 

25 

16-06 

16-06 

29-15 

28-60 

29-65 

29*50 

3914 

S808 

30 

18*85 

18*95 

34*74 

34*37 

35*06 

3505 

46-42 

45K)4 

35 

21*52 

21-67 

40*28 

40-05 

40*48 

40*43 

52-06 

51-86 

40 

24*10 

24-20 

45*68 

45  66 

45*77  ' 

45*67 

58-77 

68  57 

45 

26*50 

26-52 

50*85 

51-11 

51-08 

50-70 

65*4  8 

65*20 

50 

28-56 

28-61 

56-02 

56*37 

56-28 

55-5e 

7201 

71-79 

55 

30-60 

30-43 

6101 

61*43 

61  14 

6012 

78-38 

78-36 

60 

32*42 

31*96 

69*96 

66  23 

66*21 

64*48 

65 

34*02 

33*19 

70-74 

70*75 

70 

35*47 

34-09 

75-48 

74*93 

75 

36-70 

34-63 

80*11 

78*75 
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FVom  this  table  it  appears  that  alcohol  aud  sulphuret  of  carbon 
experience  the  same  degree  of  dilatation.  This,  as  Gay-Lussac 
has  shown,  depends  upon  the  equal  density  of  their  vapours.  He 
shows  that 

Alcohol  at ... .  78'4 1°  produces  488*3  its  volume  of  vapour  at  100® 

Sulph.  of  carb.  46-60 491-1 

Ether     35-66 285-9 

Water    100-00 1633-1 

Gay-Lussac  promises  speedily  to  renew  thb  interesting  subject. 
(Ann.  de  Chim.  et  Phys.  ii.  130.) 

2.  Heat  evolved  by  Combination, — It  was  an  opinion  entertained 
by  Dr.  Irvine  that  whenever  two  bodies  unite  together,  a  quantity  of 
heat  is  evolved.  This  opinion  was  founded  chiefly  upon  mixtures 
of  sulphuric  acid  and  water,  and  alcohol  and  water.  Upon  these 
mixtures  Dr.  Inline  appears  to  have  founded  a  great  part  of  his 
pecuh'ar  doctrines  respecting  heat.  It  was  observed  that  in  all  these 
cases  the  density  of  the  mixture  was  greater  than  the  mean.  Hence 
it  was  concluded  that  whenever  two  bodies  unite  so  that  the  density 
increases,  heat  is  evolved;  but  when  the  density  diminishes,  heat 
is  absorbed.  Gay-Lussac  has  lately  published  several  facts  which 
he  considers  as  inconsistent  with  this, doctrine.  (Ann.  de  Chim.  ei 
Phys.  ii.  214.)  Most  of  these  facts  were  previously  known.  They 
are  as  follows  : — 

(1.)  A  saturated  solution  of  nitrate  of  ammonia,  at  the  tempera- 
ture of  61%  and  of  the  density  1*302,  was  mixed  with  water  in  the 
proportion  of  44*05  to  33*76.  The  temperature  of  the  mixture 
sank  8-9°;  but  the  density  at  61®  was  1-159,  while  the  mean  den- 
sity was  only  1-151. 

(2.)  On  adding  water  to  the  preceding  mixture  in  the  proportion 
of  33-64  to  39-28,  the  temperature  sank  3-4%  while  the  density 
continued  0*003  above  the  mean. 

Other  saline  solutions  present  the  same  result,  though  none  to  so 
great  a  degree. 

(3.)  The  chloride  of  azote  gives  out  heat  and  light  when  decom- 
posed, and  reduced  to  the  two  simple  bodies — chlorine  and  azote. 

(4.)  Iodide  of  azote  likewise  gives  out  heat  and  light  when  re- 
duced into  iodine  and  azote. 

(5.)  Euchlorine  detonates  at  a  temperature  below  212°,  and 
gives  opt  heat  and  light  when  reduced  into  chlorine  and  oxygen. 

3.  Division  of  Fahrenheit s  Scale. — My  readers  will  have  perused 
with  interest  some  curious  particulars  respecting  Fahrenheit's  ther- 
mometrical  scale  printed  in  the  Annals,  viii.  26,  for  which  I  am 
obliged  to  an  anonymous  correspondent.  The  paper  in  question 
having  made  its  appearance  so  recently,  I  conceive  it  to  be  unne- 
cessary to  give  &ny  details  from  it  here. 

4.  Dr-  MarceCs  Method  of  producing  a  violent  Heat. — In  the 
Armalsy  ii.  99,  Dr.  Marcet  published  a  method  of  producVivg  a  Ner] 
violent  heat.  It  coDsisted  id  passing  a  current  of  oxygen  g«^  i\\tq\x^ 
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the  flame  of  a  spirit  lamp.    Tliis  method  has  been  lately  trid 
Profcsaor  Stromeyer,  of  Gottingen,  and  he  has  obtained  by  n 
of  it  some  unexpected  results.     (Schweigger's  Journal,  sv. 
Platinum  wire  1*75  millimetres  in  diameter  melted  very  spee 
When  its  diameter  was  only  0-5  millimetre,  it  burned  brilliai 
Iron    wire  several  millimetres  in  diameter   melted  rapidly, 
burned ;  and  a  watch-spring  burned  with  the  same  brilliaacj 
it  would  have  done  in  oxygen  gas.     Roek  crystal  and   i 
quartz  in  small  fragments  melted  completely  into  a  glass  bead, 
same  experiments  wci'c  tried  with  lime  and  magnesia ;  but  i 
success  was  not  so  complete.     The  surface  was  conrerted  into  I 
enamel,  and  the  sharp  edges  were  blunted  ;  so  that  Stromeyer  W 
little  doubt  that  he  will  be  ultimately  able  to  fuse  both  of  t' 
bodies,  hitherto  considered  to  be  completely  refractory. 

Vm.    SIMPLE   SUPPORTERS. 

1.  Oxygen  and  chlorine. — Hitherto  only  three  compouadl 
oxygen  and  chlorine  have  been  discovered  ;  namely,  \.Pratii-A 
rolls  oxide,  or  the  euchiorine  of  Davy,  composed  of  one  atom  v 
rine  and  one  atom  oxygen.  2,  Deuto-chloTous  oxide,  the  ne*'' 
discovered  by  Davy,  and  described  in  the  Phil.  Trans. 
(See  Jlnnah,  vii.  28.)  According  to  his  experiments  it  is  coni_ 
of  one  atom  chlorine  and  four  atoms  oxygen.  3.  The  cfiloric  ^ 
of  Gay-Lussac,  obtained  by  decomposing  chlorate  of  barytef 
means  of  sulphuric  acid,  and  composed,  according  to  his  ex[ 
ments,  of  one  atom  chlorine  and  five  atoms  oxygen.  In  GilS 
Annalen,  Hi.  VJ^,  or  the  second  number  of  that  work  for  I^ 
there  is  a  curious  paper,  by  Frederick,  Count  of  Stadio 
Vienna,  On  the  Combinations  of  Chlorine  and  Oxygen.  He  3 
not  ai>pear  to  have  been  acquainted  with  the  late  experiments  of 
Davy;  but  he  discovered  the  deuto- chlorous  oxide  nearly  in  the 
same  way  that  Davy  had  done.  His  method  was  to  fuse  a  smalt 
quantity  of  chlorate  of  potash  in  a  retort,  to  allow  it  to  cool,  aod 
then  to  pour  over  it  concentrated  sulphuric  acid.  This  mixture 
being  exposed  for  three  hours  to  the  heat  of  a  water-bath  gradually 
raised  from  S4'5''  to  212°,  the  new  gas  came  over,  and  was  re- 
ceived over  mercury.     Its  properties  were  as  follows  : — 

It  has  a  lively-yellow  colour,  much  more  intense  than  that  of 
proto- chlorous  oxide.  Its  smell  is  quite  peculiar,  and  does  not  occa- 
sion catarrh,  as  is  the  case  with  chlorine.  It  docs  not  alter  blue 
paper.  It  may  be  preserved  unaltered  in  the  darit,  provided  it  be 
not  in  contact  with  combustible  or  alkaline  bodies;  but  when  ex- 
posed to  the  rays  of  tbe  sun,  its  bulk  is  increased,  and  it  is  decom- 
posed into  chlorine  and  oxygen.  Heat  and  electric  sparks  occasion 
the  same  decomposition.  When  laised  to  a  temperature  between 
112"  and  114°,  it  explodes.  It  explodes,  likewise,  when  an  electric 
spark  is  passed  through  it.  When  thus  decomposed  over  mercury, 
the  chlorine  unites  with  the  mercury,  and  leaves  a  quantity  of 
o\ygen  egtral  to  the  original  bulk  of  the  gas.     From  other  experi- 
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xj^ts  it  follows  that,  after  decompositioD,  the  bulk  of  the  chlorine 
j^  to  that  of  the  oxygen  as  two  to  three.  From  this  it  follows  that 
ito-chlorous  oxide  is  composed  of  one  atom  chlorine  and  three 
IS  oxygen.    Hence  it  is  probably  a  difierent  substance  from  the 
examined  by  Davy.    When  deuto-chlorous  gas  and  hydrogen 
mixed^  no  change  takes  place  at  the  common  temperature  of 
atmosphere  \  but  when  an  electric  spark  is  passed  through  the 
Uure^  a  detonation  takes  place^  and  the  whole  is  converted  into 
riatic  acid  and  water.    According  to  Count  von  Stadion's  experi- 
mts,  three  measures  of  deuto-chlorous  gas  require  eight  measures 
hydrogen.    This  is  the  proportion  that  ought  to  follow  froifi  the 
(position  of  deuto-chlorous  gas  as  determined  by  Stadion's  expe- 
lents. 

Water  absorbs  at  least  seven  times  its  volume  of  deuto-chlorous 

[ide.    The  solution  has  a  deep  yellow  colour^  a  peculiar  pungent 

te,  and  the  distinguishing  odour  of  deuto-chlorous  oxide.  It  may 

kept  in  the  dark  in  close  vessels  without  undergoing  any  change, 

when  exposed  to  the  solar  rays  the  oxide  is  decomposed^  and 

^(^QBverted  into  chlorine^  and  the  chloric  acid  of  Gay-Lussac.    The 

ir  disappears,  and  the  liquid  assumes  the  smell  of  chlorine. 

len  heat  is  applied,  the  chlorine  is  driven  off,  and  pure  chloric 

lacid  remains  behind.    The  evaporation  must  be  conducted  at  a 

^temperature  between  112^  and  144^,  and  be  continued  till  about 

Qoe-fourth  of  the  liquid  is  driven  off.   The  residue  has  then  lost  the 

odour  of  chlorine,  and  does  not  precipitate  nitrate  of  silver.     The 

deuto-chlorous  gas   is   decomposed  in  the  same  way,  but  more 

dowly,  when  left  in  contact  with  alkaline  bases,  or  with  metals. 

Wbeo  deuto-chlorous  oxide  is  procured  by  this  process,  there  is  a 
peculiar  salt  formed,  which  has  been  hitherto  overlooked.  This 
salt  is  best  obtained  by  adding  three  or  four  grains  of  strong  sul- 

£uric  acid  for  every  grain  of  chlorate  of  pota»h  employed.  After  the 
^  violent  aption  of  the  acid  is  at  ao  end,  heat  is  to  be  applied, 
mii  £Ojatioued  till  the  yeUow  colour  of  the  mass  disappears.  The 
aab  formed  in  this  way  is  mixed  with  bisulphate  of  potash,  which 
Aoay  be  separated  by  a  second  crystallization.  This  salt  possesses 
the  following  properties  : — 

It  is  quite  neutral,  is  not  altered  by  exposure  to  the  air,  and  has  a 
we^  taste,  similar  to  that  of  muriate  of  potash.  It  dissolves  in 
OQDsiderable  quantity  in  boiling  water  ;  but  water  at  the  tempera- 
twe  of  60^  dissolves  only  ^i^th  part  of  its  weight.  In  alcohol  it  is 
quite  iosoluble.  Its  crystals  appear  to  be  octahedrons,  and  to  belong 
to  the  variety  distinguished  by  Haiiy  under  the  name  plomb  sulfcde 
semi'prisme^  and  figured  by  him  in  his  G9th  plate,  fig.  73.  It  de- 
tonates feebly  when  triturated  in  a  mortar  with  sulphur.  When 
heated  to  412^,  it  is  decomposed,  and  converted  into  chloride  of 
pojtaasium  {muriate  of  potash)  and  oxygen  gas.  When  this  salt  is 
mixed  with  its  own  weight  of  sulphuric  acid,  and  exposed  to  a  heat 
of  280^  in  a  retort*  it  is  decomposed,  and  the  acid  which  it  contains 
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■may  be  distilled  over.  The  same  acid  may  be  formed  artificially  h_ 
exposing  deu to- chlorous  oxide  to  the  action  of  voltaic  electricity  in 
an  Rpparaius  constructed  witli  platinum  wires.  According  to  the 
analysis  of  Count  von  Stadion,  when  thb  salt  is  e.'^posed  to  heat  it 
is  convened  into 

Potassium 2-849-1 

Chlorine     2-559/^^"'* 

Oxygen 4*592 

Now  2'349  grains  of  potassium  require,  in  order  to  be  converted 
into  potash,  0'5819  grain  of  oxygen.  There  remain  401  grains. 
Hence  the  acid  must  be  composed  of 

Chlorine    2'559 

Oxygen 4-01 

But  these  two  numbers  are  to  each  other  very  nearly  as  4-5  (an 
atom  of  chlorine)  to  7  (7  atoms  of  oxygen).  Hence  it  follows  that 
this  acid  is  composed  of  one  atom  of  chlorine  and  seven  atoms  of 
oxygen.  Count  von  Stadion  calls  it  oxy-chloric  add.  It  may 
perhaps  be  better  to  give  it  the  name  of  perchloric  acid.  Thus  it 
appears  that  no  feiver  than  four  combinations  of  chlorine  and 
oxygen  exist,  namely;, 

Chlorine.  Oiygrn. 

Proto-chlorous  oxide,  composed  of  I  atom  +    I  atom 

Deuto-chlorous  oxide   1  +3? 

Chloric  acid 1  +   5 

Perchloric  acid      1  +7 

So  that  an  uneven  number  of  atoms  of  oxygen,  it  would  appear, 
always  unite  with  an  atom  of  chlorine. 

IX.     SIMPLE    COMBUSTIBLES. 

I.  Boron. — The  present  method  of  preparing  boron  is  both  ex- 
pensive and  troublesome.  Dobereiner  has  proposed  aiiother,  which 
is  at  least  cheaper.  (Schweigger's  Journal,  xvi.  IIG.)  Borax  is 
fused,  reduced  to  a  fine  powder,  and  mixed  wiih  the  tenth  part  of 
its  weight  of  lamp- black.  The  mixture  is  put  into  a  gun-barret, 
and  exposed  for  two  hours  to  a  white  heat.  Abundance  of  carbonic 
oxide  is  driven  off,  indicating  a  decomposition  of  the  boracic  acid. 
After  the  process,  a  compact  mass  remains,  of  a  greyish-black 
colour.  Tiiis  mass,  being  pounded,  and  repeatedly  washed  with 
hot  water,  and  linally  with  muriatic  acid,  leaves  a  pulverulent  sub- 
stance, of  a  greenish-black  colour,  which  possesses  the  properties  of 
boron,  excepting  that  it  is  mixed  with  a  liltle  charcoal. 

Leopold  Gmeliu  has  made  some  attempts  to  combine  boran  with 
iron.  A  mixture  of  10  parts  iron  filings  and  one  part  l>orucic  acid 
was  exposed  in  a  Hessian  crucible  to  the  violent  heal  of  an  iron 
furnace.  A  metallic  mass  was  obtained,  which  had  obviously  been 
fused.     It  possessed  some  ductility,  was  of  a  silver-white  colour. 
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and  retained  its  magDetic  virtues  in  perfection.  Tliis  borurct  of 
ofDD  dissolved  with  difficulty  in  muriatic  acid,  and  boreted  hydrogen 
gas  was  disengaged.  But  the  gas  obtained  by  Gmelin  seems  to  have 
been  but  imper^ctly  saturated  with  boron.  It  had  the  smell  of 
hydrogen  gas  from  iron,  mixed  with  the  odour  of  asafcetida,  and 
buraed  with  a  green  flame.  Neither  its  specific  gravity,  nor  the 
proportion  of  oxygen  necessary  to  burn  it  completely,  were  ascer- 
tained. From  some  experiments  on  the  borates,  which  will  be 
stated  in  a  subsequent  part  of  this  historical  sketch,  Gmelin  con- 
clodes  that  the  weight  of  an  atom  of  boron  is  5*8,  and  that  boracic 
acid  is  composed  of  1  atom  boron  +  2  atoms  oxygen,  or  of  7^*4 
boron  and  25*6  oxygen.     (Schweigger's  Journal,  xv.  245.) 

2.  Charcoal. — According  to  Dobereiner,  wood  charcoal,  after 
being  exposed  to  a  red  heat,,  is  a  compound  of 

Carbon     68-4 

Hydrogen    1*0 

Before  exposure  to  a  red  heat,  its  composition  is — 

Carbon     G8-4 

Hydrogen    • • 1*5 

(Schweigger's  Journal,  xvi.  92.)  According  to  the  same  chemist, 
aofmal  charcoal  is  composed  of  six  atoms  carbon  and  one  atom  azote. 
(Ibid.  86.) 

3.  Gos  from  CoaL — Lampadiusi  has  published  a  set  of  expert* 
ments  on  the  quantity  of  gas  obtained  by  the  distillation  of  various 
kinds  of  German  coal.  The  proportions  and  illuminating  qualities 
vary  considerably ;  but  I  do  not  consider  it  as  worth  while  to  state 
the  results,  because  no  description  whatever  b  given  of  the  varieties 
of  coal  employed.  The  experiments  of  course  can  be  useful  only 
to  those  who  are  acquainted  with  the  nature  of  the"  coals  whicn 
Lampadius  used.  For  their  advantage,  I  may  mention  that  the 
experiments  in  question  are  inserted  in  Schweigger's  Journal,  xv. 
142,  published  on  Jan.  20,  1816. 

Mr.  Brande  has  given  some  useful  and  amusing  facts  respecting 
the  gas  from  pit  coal  considered  as  a  substitute  for  oil.  (Journal  of 
the  Royal  Institution,  i.  71*)  A  chaldron  of  good  Wallsend  New- 
castle coals  yields  from  17,000  to  20,000  cubic  feet  of  gas;  but  in 
large  establishments  the  quantity  obtained  seldom  exceeds  12,000 
cubic  feet.  At  the  three  stations  belonging  to  the  chartered  Gas 
Light  Company,  situated  in  Peter-street,  Westminster,  Worship- 
street,  and  Norton  Falgate,  25  chaldrons  of  coals  are  carbonized 
daily,  which  yield  300,000  cubic  feet  of  gas,  equal  to  the  supply 
of  75,000  Argand's  lamps,  each  giving  the  light  of  six  candles.  At 
the  City  Gas  Works,  in  Dorset-street,  Blackfriars  Bridge,  the  daily 
coDsumption  of  coals  amounts  to  three  chaldrons,  which  afford  gas 
for  the  supply  of  1500  lamps  :  so  that  the  total  consumption  of  coals 
daily  in  London  for  the  purpose  of  illumination  amounts  to  28  chal- 
drons, and  the  number  of  lights  supplied  to  76)500. 
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4.  Olefianl  Gas, — In  the  year  1811 1  published  in  the  first  volume 
of  the  Memoirs  of  the  Wernerian  Society  of  Edinburgh  a  paper  on  / 
the  gaseous  combinations  of  CHrboii  anii  hydrogen.  In  thct  paper 
(p.  516]  1  deiailed  some  experiments  which  I  made  on  the  oily-looli- 
ing  substance  Ijirmed  by  the  action  of  chlorine  on  olefiant  gas.  From 
tliese  experiments  I  drew  as  a  conclusion  that  the  substance  in  queB- 
tion  was  not  un  oil,  but  a  compound  of  oletiant  gas  and  chloriae. 
This  conclusion  has  been  recently  confirmed  by  the  experiments  of 
Robiquet  and  Colin  (Ann.  de  Chim.  et  Phys.  i.  337),  wlio  prepared 
considerable  quantities  of  the  liquid  in  question,  and  examineji  its 
properties  conwderably  in  detail,  'Xliey  obtained  it  by  passing  a 
current  of  chlorine  and  olefiant  gas  (both  pure)  into  a  large  glass 
globe.  The  liquid  was  freed  from  its  esccss  of  chlorine,  if  any 
£appened  to  be  present,  by  washing  it  with  a  little  distilled  water. 
Thus  prepared,  it  possessed  the  following  properties  : — 

It  is  colourless  as  water.  It  has  an  agreeable  odour,  very  similar 
to  that  of  muriatic  ether.  Its  taste  is  sweet,  sharp,  and  rather 
agreeable.  Its  specific  gravity,  at  the  temperature  of  44°,  is  1  '2201, 
that  of  water  being  unity.  The  density  of  its  vapour,  at  the  tem- 
perature of  48'7°,  is  such  that  it  supports  a  column  of  mercury 
24*666  inches  in  length.  Hence  its  boiling  point  is  152".  The 
specific  gravity  of  its  vapour,  accordiog  to  the  experiment  of  Gay- 
Lussac,  is  3''H3'1.  It  burns  with  a  green  flame,  emitting  a  thick 
smoke,  and  depositing  a  good  deal  of  charcoal.  It  is  composed  of 
one  volume  of  chlorine  and  one  volume  of  olefiant  gas  condensed 
into  one  volume,     Now  the  specific  gravity  of 

Chlorine  is 2-500 

Olefiant  gas   . ." 0-974 

3-474 

Thtts  we  see  that  tlie  oil  is  equal  to  llie  specific  gravities  of  these 
two  gases  united,  as  it  ought  to  be. 

Muriatic  ether,  on  the  other  hand,  is  composed  of  I  volume  of 
muriatic  acid  +  1  volume  of  olefiant  gas  condensed  into  one 
volume.  Hence  the  reason  of  its  greater  volatility,  and  less  specific 
gravity.  The  supposed  oil  of  the  Dutch  chemists,  then,  is  chloric 
ether ;  or,  if  a  systematic  name  should  be  preleiTcd,  it  may  be 
called  chloride  of  olefiant  gas, 

5.  Arsenical  Hydrogen  Gas. — It  is  sufficiently  known  to  chemists 
that  it  was  during  a  set  of  experiments  on  the  preparation  of  this 
gas  that  Gehlen  lost  his  life.  Professor  Schweigger  has  lately  made 
us  acquainted  with  the  process  which  he  followed.  It  consisted  in 
heating  a  mixture  of  arsenic  in  the  state  of  powder  and  a  concentrated 
alkaline  ley.     (Schweigger's  Journal,  xv.  SOI.) 

6.  Phosphureled  Hydrogen. — In  a  late  number  of  the  Annals  I 
publishedaset  of  experiments  on  this  gas,  bitheito  but  little  exa- 
mined.    It  Jiay  be  obtained  by  putting  pieces  of  phospburet  oi 
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fime  into  a  retort  previously  filled  with  water,  or  still  better  with 
mtfer  acidulated  with  tnoriflttic  acid. 

This  gas  is  colouriess.  It  has  a  smell  somewhat  similar  to  that  of 
onions.  Its  taste  is  intensely  bitter.  Its  specific  gravity  at  60^  is 
0-9022.  Water  abeortM  about  -^th  of  its  bulk  of  thb  gas,  and  ac- 
quires an  intensely  bitter  taste,  and  the  property  of  precipitating 
several  metalline  solutions.  It  burns  when  it  comes  in  contact  d[ 
air  in  a  wide  vessel ;  but  in  a  narrow  tube  a  white  smoke  is  produced, 
and  the  whole  of  the  phosphorus  disappears.  One  volume  of  phos- 
phureted  hydrogen,  and  half  a  volume  of  oxygen,  mixed  in  this 
BMUiner,  leave  one  volume  of  pure  hydrogen.  When  electric  sparks 
are  passed  through  it,  the  phosphorus  is  deposited,  and  pnra 
hydrogen  remains,  equal  in  bulk  to  the  original  gas.  Hence  it  is 
composed  of  hydrogen  holding  phosphorus  in  solution.  The  pro- 
portions aieone  part  by  weight  of  hydrogen  and  12  parts  by  weight 
of  phosphorus.     Hence  an  atom  of  phosphorus  weighs  1-5. 

Phosphureted  hydrogen  gas  requires  for  complete  combustion 
either  one  volume  or  I^  volume  of  oxygen  gas.  In  the  first  case 
phosphorous  acid,  in  the  second  phosphoric  acid,  is  formed.  Hence 
phosphorous  acid  is  composed  of 

Phosphorus 100  or  3 

Oxygen 66-6    2 

and  phosphoric  acid  of 

Phosphorus 100  or  3 

Oxygen    133-3     4 

For  complete  combustion,  phosphureted  hydrogen  requires  three 
volumes  of  nitrous  gas.  Phosphoric  acid  and  water  arc  formed,  and 
14^  volume  of  azote  remains.  The  same  proportion  of  oxide  of  azote 
is  necessary ;  the  same  substances  are  formed,  and  three  volumes  of 
azote  remain.  Three  volumes  of  chlorine  and  one  volume  of  phos- 
phureted hydrogen,  when  mixed  over  water,  completely  disappear, 
muriatic  acid  and  bichloride  of  phosphorus  being  formed.  Iodine 
decomposes  this  gas  likewise,  and  forms  a  white  substance,  which 
k  iodide  of  phosphorus,  while  hydrogen  gas  remains.  Four'grains 
of  iodine  are  requisite  to  decompose  I4-  cubic  inch  of  phos^ihureted 
hydrogen  gas.  This  gas  is  composed  of  1  atom  hydrogen  +  i 
atom  phosphorus.  There  is  another  gas  composed  of  2  atoms 
hydrogen  -f  1  atom  phosphorus.  The  first  should  be  called  hydros 
guret  f^  phosphorus ;  the  second  hihyd/rogurel  of  phosphonts. 

We  might  indeed  consider  the  gas  which  I  have  analyzed  as  com- 
posed of  1  atom  hydrogen  +  2  atoms  phosphorus,  and  the  other 
gas  as  a  compound  of  1  atom  hydrogen  -f-  1  atom  phosphorus.  But 
1  do  not  see  how  this  supposition  could  be  made  to  agree  with  the 
numerous  experiments  which  have  been  made  on  the  cojm position  of 
phosphoric  acid.  On  such  a  supposition,  an  atom  of  phosphorus 
would  weigh  0*75,  which  is  the  same  weight  as  that  of  an  atom  of 
carbon. 
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7.  Carhurel  of  Phosphorus. — This  ia  a  tasteless  substance, 

lemon-yellow  colour.  It  is  probably  gradually  acidified  by  exposure 
to  the  air;  at  least  I  find  lliat  it  attracts  moisture.  It  doe»  not  melt 
wlien  heated,  but  burns  with  considerable  splendour.  A  red  heat 
drives  off  the  carbon,  and  leaves  the  phosphorus.  It  is  composed 
of  1  atom  phosphorus  +  1  atom  c<irbon.  It  is  obtained  when  . 
phosphuret  of  lime  is  dissolved  in  muriatic  acid. 

8.  Phosphuret  of  Potash. —  Professor  Sementiui,  at  Rome,  has 
announced  the  discovery  of  a  compound  of  phosphorus  and  potash. 
His  experiments  were  published  in  the  Annals,  vii.  :2hO.  It  was 
obtained  by  leaving  pieces  of  phosphorus  in  a  saturated  solution  of 
potash  in  alcohol.  Brilliant  scales  were  gradually  deposited  at  ibe 
bottom  of  the  vessel.     These  scales  constituted   the  substance   in 


question. 

9.  Composition  of  Alcohol  and  Ether. — Gay-Lussac  has  rendered 
it  very  probable  (Ann.  de  Chim.  xcv.  311)  that  alcohol  is  com- 
posed of 

One  volume  defiant  gas, 
One  volume  vapour  of  water, 

condensed  into  one  volume.  This  is  the  same  thing  as  to  say  that 
alcohol  is  a  compound  of  2  atoms  of  olefiant  gas  +  1  atom  of 
water. 

Kther,  according  to  him,  is  composed  of 

Two  volumes  olefiant  gas, 

One  volume  of  vapour  of  water, 

condensed  into  one  volume.  It  is,  therefore,  a  compound  of  4 
atoms  olefiant  gas  +  I  atom  water. 

10.  Sulphuric  Ether. — Gay-Lussac  has  observed  that  when  sul- 
phuric ether  is  kept  for  some  time  in  vessels  containing  a  good  deal 
of  air,  and  occasionally  opened,  it  undergoes  a  spontaneous  altera- 
tion. Acetic  acid  makes  its  appearance  in  it,  and  a  peculiar  oil, 
which  seems  to  have  the  property  of  combining  and  forming  a  solid 
detonating  compound  with  muriatic  acid.  (Ann.  de  Chim.  et  Phys. 
ii.  9S,)  M.  Planche  had  previously  observed  the  evolution  of  acetic 
acid  in  ether  kept  under  the  circumstances  pointed  out  by  Gay- 
Lussac.     (Ibid.  213.) 

11.  Strength  of  iVine. — Mr.  Brande  lately  examined  a  Greek 
wine  called  Lissa,  imported  into  this  country,  and  likewise  some 
genuine  Marsala  from  Sicily.  The  quantity  of  alcohol  contained  in 
100  parts  of  each  he  found  as  follows : — 

Lissa 26     to  24 

Marsala 26-3  to  25-5 

These,  therefore,  are  the  strongest  wines  hitherto  examined. — 
(Journal  of  the  Royal  Institution,  i.  13G.) 
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X\   METALS. 

1.  Gold. — ^The  solution  of  gold  in  aqua  regia  has  long  been 
familiarly  known  to  chemists,  though  the  examination  of  it  has 
been  hitherto  so  difficult  that  chemists  contradict  one  another  re- 
specting the  effect  produced  by  the  addition  of  alkalies.  According 
to  Vauquelin,  DufK)rtal,  and  Pelletier,  the.  alkalies  do  not  occasion 
a  precipitation  when  poured  into  this  liquid  cold.  Oberkampf  ob- 
tained a  contrary  result.  According  to  M.  Figuier,  a  precipitation 
always  takes  place,  and  it  makes  no  difference  whether  the  liquid 
contains  an  excess  of  acid  or  not ;  except  that  in  the  former  case  a 
greater  proportion  of  alkali  is  requisite ;  for  the  precipitate  never 
appears  unless  there  be  an  excess  of  alkali.  Six  grammes  of  dry 
muriate  of  gold  were  dissolved  in  150  grammes  of  distilled  water. 
This  solution  was  divided  into  two  equal  parts,  and  put  into  two 
conical  glasses.  Into  the  one  were  put  four  grammes  of  muriatic 
acid.  Both  were  saturated  with  a  solution  of  caustic  potash.  The 
colour  became  red,  and  a  grey-coloured  flocky  precipitate  gradually 
fell.  This  precipitate  was  at  its  maximum  in  48  hours.  It  was  the 
same  in  each  glass.  Being  separated  by  the  filter,  the  liquids  were 
heated.  New  precipitates  fell,  much  darker  in  their  colour.  The 
whole  being  united  and  dried,  were  found  to  represent  in  each  two 
thirds  of  the  gold  held  in  solution.  On  adding  muriatic  acid  to 
each  solution,  the  yellow  colour  was  restored.  Potash  occasioned  a 
new  precipitate  in  each ;  and  by  adding  muriatic  acid  and  potash 
alternately,  the  whole  gold  was  precipitated.  (Ann.  de  Chim.  et 
Pbys.  ii.  L02.)     How  is  this  precipitation  to  be  explained  ? 

2.  Purification  of  crude  Platinum, — The  Marquis  of  Ridolfi  has 
tried  the  following  method  of  separating  the  foreign  metals  witli 
which  crude  platinum  is  alloyed.  He  fuses  it  with  half  its  weight 
of  lead,  reduces  the  alloy  to  powder,  mixes  it  with  sulphur,  and 
exposes  it  to  a  strong  heat  in  a  covered  crucible.  A  brittle  button 
was  obtained,  consisting  of  platinum,  lead,  and  sulphur.  It  was 
fused  with  a  small  addition  of  lead,  heated  to  whiteness,  and  ham- 
mered in  that  state  with  a  hot  hammer  upon  a  hot  anvil.  By  this 
means  the  lead  was  forced  out  in  a  state  of  fusion.  The  platinum 
thus  obtained  was  ductile  and  malleable,  and  of  the  specific  gravity 
22'630.  (Journal  of  the  Royal  Institution,  i.  259.)  From  various 
trials  which  I  have  made,  I  have  reason  to  believe  that  the  specific 
gravity  of  pure  platinum  well  hammered  is  21*65.  It  is  just  pos- 
sible, though  not  probable,  that  the  specific  gravity  of  the  specimen 
examined  by  Ridolfi  was  increased  by  its  being  alloyed  with  a  little 
lead. 

3.  Cupellation  of  Silver, — M.  d'Arcet  has  published  the  follow- 
ing table,  indicating  from  his  own  experiments  the  proportion  of 
lead  necessary  for  the  cupellation  of  silver  of  different  degrees  of 
fineness.     (Ann.  deCbim.  et  Phys.i.  75«) 
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Composition  of  alloy. 

Lead   necessary  to 

Ratio  between 

ciipetlate  1  of  tb6 

the  lead  and  the 

Silver. 

Copper, 

alloy. 

coppen 

1000 

0 

T^ 

0         tol 

950 

50 

3 

60         tol 

900 

100 

7 

70       tol 

800 

200 

10 

50         tol 

700 

300 

J2 

40       '  t6"l 

600 

400 

14 

35         tol 

500 

500 

IG  to  17 

32         tol 

400 

600 

16  to  17 

2G*Ge    toi 

300 

700 

16  to  17 

22-857  to  1 

200 

800 

16  to  17 

20         tol 

100 

900 

16  to  17 

17-777  to  1 

1 

999 

16  to  17 

16-016  to  1 

0 

1000 

16  to  17 

16         tol 

The  proportions  used  at  our  mint  are^  I  have  been  told^  mUcI) 
more  economical  than  these. 

4.  Mercury. — A  curious  paper  on  tlie  combination  of  mercury 
with  oxygen  and  sulphur  has  been  recently  published  by  M^Guibourt* 
It  is  well  known  to  chemists  that  two  oxides  of  mercury  exist;  but 
M.  Guibourt  has  shown  that  the  protoxide  cannot  be  obtained  in  a 
separate  state.  When  the  proto-chloride  of  mercury  (calomel)  is. 
treated  with  an  alkali,  a  black  powder  is  obtained,  which  Ims  been 
considered  as  protoxide  of  mercury.  But  when  examined  by  a 
magnifying  glass,  globules  of  mercury  may  be  detected  in  it.  They 
become  visible  to  the  naked  eye  when  the  precipitate  is  pressed  be-r 
tween  two  bodies.  According  to  M.  Guibourt,  the  protoxide  of 
mercury  is  composed  of 

Mercury   100 

Oxygen     4*5 

moi  the  peroxide  of 

Mercury 100 

Oxygen     8 

When  sulphureted  hydrogen  gas  is  made  to  act  upon  proto-chlo^r 
ride  of  mercury,  a  black  powder  is  obtained,  which  has  been 
hitherto  considered  as  a  compound  of  mercury  and  sulphur.  But 
M.  Guibourt  finds  that  globules  of  mercury  become  visible  in  it 
when  it  is  compressed.  On  that  account  he  does  not  consider  it 
as.  a  sulpburet.  But  ^s  he  finds  it  to  be  composed  of  100 
mercury  +  8  sulphur,  which  corresponds  exactly  to  an  atom  of  each 
pf  these  bodies,  1  do  not  see  how  we  can  refuse  to  consider  it  as  a 
chemical  compound.  Cinnabar  is  formed  when  an  excess  of 
solphureted  hydrogen  is  mixed  with  deuto-chloride  of  mercury.   It 
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is  composed  of  100  mercury  +16  sulphur,  or  of  1  atom  mercury 
j-  2  atoms  sulphur.     (Ann.  de  Chim.  et  Phys.  i.  422.)  ^ 

5.  SteeL — From  the  statements  of  Dobeieiner  and  Goethe  it^ 
would  appear  that  iron  is  much  better  fitted  for  beingconverted  into 
steel,  when  it  contains  manganese.  (See  Schweigger's  Journal, 
xri.  102.)  The  substance  noticed  by  Ik)bereiner  in  the  place  just 
quoted,  I  (consider  as  the  crystallized  body  occasionally  found  in 
hollows  of  cast-iron,  and  known  in  this  country  by  the  name  of 
geess*  Dr.  Wollaston  informs  me  that  he  has  examined  this  sub- 
stance, and  that  he  found  it  a  carburet  of  manganese. 

6.  Iron. — ^In  the  Annals,  vii.  320,  I  have  given  the  result  of  an 
experiment  lately  made  to  determine  the  strength  of  firitish  iron* 
It  appears  that  an  iron  wire  one  inch  in  diameter  is  broken  by  a 
weight  of  25*6  tons.  Supposing  Count  Sickingen's  experiments 
correct,  the  strength  of  Swedish  and  British  iron  is  to  each  other 
as  follows :— - 

British  iron 348-88 

Swedish  iron    549*25 

7.  Peroxide  of  Lead. — Grindel  has  observed  that  when  to  a  mix- 
tare  of  brown  oxide  of  lead  and  sulphur  a  little  phosf^rus  it 
added,  and  the  mixture  triturated  in  a  mortar,  a  loud  explosion 
tikes  place.     (Schweigger's  Journal,  xv.  478.) 

8.  Oxides  of  Iron. — ^The  general  opinion  at  present  entertained 
by  chemists,  is  that  iron  combines  only  with  two  doses  of  oxygen, 
forming  two  oxides,  the  black  and  the  red ;  that  the  black  is  com- 
posed of  100  iron  +  30  oxygen,  and  the  red  of  100  iron  +  45 
oxygen.  But  this  opinion  is  attended  with  some  difficulties*  When 
we  compare  the  proportion  of  acid  which  combines  with  the  black 
oxide  with  what  unites  with  other  salifiable  bases,  we  find  ourselves 
obliged  to  consider  it  as  a  protoxide.  But  in  that  case  the  red  oxide 
presents  the  anomaly  of  one  atom  of  iron  combined  with  l-^  atom 
of  oxygen,  unless  we  consider  it  as  a  compound  of .  2  atoms  iron  4- 
3  atoms  oxygen.  Gay-Lussac  conceives  that  a  third  oxide  of  iron 
exists  intermediate  between  the  black  and  the  red,  and  composed  of 
100  iron  +  38  oxygen.  It  is  formed  by  passing  a  current  of  steam 
orer  red-hot  iron.  (Ann.  de  Chim.  et  Phys.  i.  33.)  Were  we  to 
admit  the  existence  of  this  oxide,  it  would  be  necessary  to  consider 
the  weight  of  an  atom  of  iron  as  13'4(>.  The  black  oxide  would  be 
composed  of  1  atom  iron  +  4  atoms  oxygen,  the  new  oxide  of  1 
atom  iron  +  5  atoms  oxygen,  and  the  red  oxide  of  1  atom  iron  + 
6  atoms  oxygen.  But  this  opinion  is  not  very  probable.  I  am 
more  inclined  to  adopt  the  opinion  of  Berzelius,  who  considers  the 
new  oxide  of  Gay-Lussac  as  a  compound  of  the  black  and  the  red 
oxide. 

Gay-Lassac  has  shown  by  experiment  that  iron  has  the  property 
of  decomposing  water  at  all  temperatures  up  to  a  white  heat,  and 
that  hydrogen  in  the  same  circumstances  decomposes  the  oxide  of 
itoKU     This  constitutes  an  anomaly  in  tlie  received  doemi\^  oi 
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aflinily  similar  to  that  pointed  out  by  Mr,  Phillips,  and  mentioned 
in  a  preceding  part  of  this  paper.  I  conceive  iha'.  hydrogen  has  a 
greater  affinity  for  oxygen  than  iron  has,  and  that  tlie  decomposilioD 
of  water  by  iron  takes  place  only  iii  a  very  limited  degree. 

9.  Oxides  of  Manganese. — BerzeHus  in  his  first  papers  on  the 
atomic  theory  admitted  five  oxides  of  this  metal ;  but  in  his  essay 
On  the  Cause  of  Chemical  Proportions  he  reduces  t!ie  number  to 
four.  {Annuls,  iii.  359.)  Gay-Lussac  admits  only  three  ;  namely, 
the  oxide  obtained  by  dissolving  manganese  in  acids,  the  peroxide 
which  is  found  naiive,  and  the  demoxide  formed  by  exposing  the 
peroxide  to  a  red  heat.  (Ann.  de  Chini.  et  Phys,  i.  38.)  I  think 
h  more  probable  that  only  two  oxides  of  manganese  exist ;  namely, 
the  protoxide  which  dissolves  in  acids  and  forms  salts,  and  the  per- 
oxide which  exists  native  in  such  abunoance.  The  brown  oxide  is 
more  probably  a  compound  of  the  protoxide  and  peroxide.  It  is 
incapable  of  dissolving  in  acids;  and,  when  treated  with  acids,  is 
resolved  into  protoxide  and  peroxide."  The  constituents  of  these 
oxides  have  not  yet  been  determined  in  a  satisfactory  manner.  Pro- 
bably the  protoxide  is  a  compound  of  100  metal  +  20  oxygen,  and 
the  peroxide  of  100  manganese  4-  40  oxygen.  This  would  make 
the  weight  of  an  atom  of  manganese  5. 

10.  Oxides  of  Tin. — Bereellus  has  concluded  from  his  experi- 
ments on  tin  that  this  metal  combines  with  three  doses  of  oxygen, 
and  forms  three  oxides,  all  capable  of  uniting  with  acids.  But 
Grfy-Lussac  has  shown  that  we  have  no  proofs  that  any  difference 
exists  between  the  deuloxide  and  peroxide.  (Ann.  de  Chim.  et 
Phys.  i.  40.)  The  conclusion  that  only  two  oxides  of  tin  exist 
removes  an  anomaly  from  tlie  atomic  doctrine,  and  is,  therefore, 

■"    preferable.     Protoxide  of  tin  is  composed  of 

I                       Tin 100     ....  1  atom  "a 

Oxygen 13-6" 1  'M 

and  peroxide  of  ^^ 

Tin 100     ....  1  atom 

Oxygen     27'2  ....  2 

This  gives  us  the  weight  of  an  atom  of  tin  7"352.  If  we  con- 
sider it  as  7'375,  it  will  then  be  a  multiple  of  the  weight  of  an  atom 
of  hydrogen,  and  the  difference  will  be  too  small  to  be  detected  by 
experiment.  The  protoxide  would  be  a  compound  of  100  tin  + 
13-56  oxygen,  and  the  peroxide  of  100  tin  +  27'l2oxygen. 

11.  Tantalum. — Be  reel  i  us  has  lately  subjected  ibis  metal  to  a 
much  more  complete  examination  than  either  Hatchett  or  Kkelierg 
bad  subjected  it  to.  I  have  given  a  sketch  of  the  results  which  he 
obtained  in  a  late  number  of  the  Amials,  viii.  2;i3.  Its  colour  is 
nearly  similnr  to  that  of  iron.  Its  specific  gravity,  when  in  a  colie- 
rent  mass,  but  not  melted,  is  5'6I.  It  is  brittle.  It  is  not  acted 
upon  by  any  acid  hitherto  tried.  When  heated,  it  bums  feebly, 
and  is  converted  into  a  greyish-white  oxide.  It  detonates  feebly 
with  nitre,  and  is  convened  into  a  snow-white  oxide,  which  is  com- 
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posed  of  100  metal  +  5*5  oxygen.  If  this  be  a  protoxide,  as  k 
probable^  the  weight  of  an  atom  of  tantalum  is  18.  This  oxide 
possesses  acid  properties.  It  is  precipitated  from  its  combination 
with  potash  by  muriatic  add.     (See  Af handlingar,  iv.  253.) 

12.  Mantifacture  of  Glass. — Gehlen  some  time  l)efore  his  death 
was  occupied  with  experiments  on  t)ie  preparation  of  glass  by 
means  of  sulphate  of  soda.  Professor  Schweigger  has  lately  pub- 
lished the  result  of  his  trials.  (Schweigger's  Journal,  xv.  89.)  He 
found  that  the  following  proportions  were  the  best: — 

Sand     100 

Dry  sulphate  of  soda    50 

Dry  quick-lime  in  powder 17  to  20 

Charcoal ^ 4 

This  mixture  always  gives  a  very  good  glass  without  any  addition 
whatever.  During  the  fusion  the  sulphuric  acid  is  decomposed  and 
driven  off,  and  the  soda  unites  with  the  silica.  The  sulphate  of 
soda  vitrifies  very  imperfectly  when  mixed  alone  with  the  sih'ca.  The 
vitrification  succeeds  better  when  quick-lime  is  added,  and  it  suc- 
ceeds completely  when  the  proportion  of  charcoal  indicated  in  the 
formula  is  added ;  because  the  sulphuric  acid  is  thereby  decomposed 
and  dissipated.  This  decomposition  may  be  either  effected  during 
the  makiog  of  the  glass,  or  before,  at  the  pleasure  of  the  workmen* 

XI.   ACIDS. 

1.  Oxalic  Acid. — From  the  different  analyses  of  oxalic  acid 
which  have  been  hitherto  published,  we  may  conclude  that  it  con* 
tains  twice  as  much  oxygen  in  weight  as  of  carbon,  and  that  its 
hydrogen  amounts  to  -^i^th  of  the  whole.  Dobereiner  has  made  a 
remark  which  is  entitled  to  some  attention.  (Schweigger's  Journal, 
xvi.  105.)  The  carbon  and  oxygen  are  precisely  in  the  proportion 
which  would  result  from  the  union  of  an  atom  of  carbonic  acid  with 
an  atom  of  carbonic  oxide. 

Carboo.  Oxygen.  Carb.    Ox}'gen. 

Carbonic  acid  is  composed  of  1  atom  +  2  atoms  or  0*75  +  2 
Carbonic  oxide    1  +    I  0*75  +   1 

1-50  +   3 

When  added  together,  we  see  that  the  weight  of  the  oxygen  is 
just  double  that  of  the  carbon.  Dulong  says  that  when  the  oxalate 
of  zinc  or  of  lead  is  heated,  it  loses  20  per  cent,  of  the  weight  of 
the  acid ;  that  afterwards,  when  the  salt  is  exposed  to  a  strong  heat, 
00  more  water  is  driven  off,  but  merely  a  mixture  of  carbonic  acid 
aad  carbonic  oxide,  and  that  the  metallic  oxides  remain  behind  in 
a  state  of  purity.    If  we  suppose  oxalic  acid  to  be  composed  of 

Oxygen 3  atoms  in  weight  3 

Carbon 2 1*5 

Hydrogen ] 0'\25 

Vol.  IX.  N""  I.  C 
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During  tUe  drying  of  these  oxatate«,  the  hyiJrogen  of  the  acM'^ 
must  combitiG  with  oxygen,  and  fonti  water.  The  weiglit  of  the 
WQier  thus  forcQL'd  would  be  ri25,  or  about  24  percent,  of  the 
weight  of  the  acid.  The  residual  carbon  and  oxygen  would  be  in 
the  proportions  proper  for  forming  carbonic  oxide.  It  would  be  im- 
passible to  resolve  them  into  carbonic  acid  and  carbonic  oxide. 
Dobereiner  conceives  the  hydrogen  not  lo  be  an  essflntial  constituent 
of  osaltc  acid.  But  Diilong's  experiments  siiow  us  that  hydrogen 
ia  inviiriably  present.  Oxalic  aeid  has  tlic  property  of  reducing  cer- 
tain metallic  oxides  to  the  nielatlic  state.  In  these  cases  water 
always  makes  its  appearance  during  the  decomposition  of  the  acid. 
Were  it  not  for  the  loss  of  weight  stated  to  take  place  when  oxalate 
of  zinc  and  oxalate  of  lead  are  heated,  it  would  be  easy  to  explain 
the  phenomena  observed  by  Dulong.  When  the  metallic  oxide  Is 
not  altered,  the  bxalic  ai.id  is  resolved  by  heat  into  carbonic  acid 
tnd  carbonic  oxide  and  hydrogen ;  but  tlie  hydri^n,  in  conse- 
quence of  its  small  quantity,  would  escnpe  detection.  VViien  the 
Oietaltic  oxide  is  decomposed,  it  supplies  oxygen  to  the  hydrogen  of 
the  acid,  and  converts  it  into  water. 

When  a  solution  of  oxalic  acid  in  water  is  digested  over  black 
bxide  of  manganese,  Dobereiner  found  that  carbonic  acid  gas  is 

Siven  out.  Wlicn  sulphuric  acid  is  poured  upon  the  liquid,  an  ad- 
itional  quantity  of  carbonic  acid  Is  driven  oH".  'ITic  carbonic  acid 
thus  formed  is  greater  in  weight  than  tiie  whole  of  the  oxalic  acid 
employed.  In  this  cNpciiment  the  black  oxide  gives  out  suflEcient 
bxygen  to  convert  the  hydrogen  into  water,  and  the  whole  of  the 
carbon  into  c^bonic  acid. 

2.  Aqua  Regia. — It  has  been  generally  supposed  that  aqua  regia 
ia  B  new  acid  formed  by  the  combi nation  of  muriatic  Hcid  with  nitric 
add.  But  Sir  H.  Davy  has  lately  examined  the  subjtet^xptH  ment- 
ally, and  shown  that  this  opinion  is  not  well  founded.  When  the 
two  acids  are  mixed,  they  mutuHlly  decompose  each  other,  water  is 
farmed,  and  chlorine  and  aitrous  acid  evolved.  It  is  the  chlorine 
thus  disengaged  that  combines  with  gold  and  platinum,  and  occa- 
sions their  solution.     (Journal  of  the  Royal  Institution,  i.  67-} 

3.  Acids  of  Phosphorjis. — The  acids  formed  by  the  cornbinatioti 
of  phosphorus  with  oxygen  are  of  so  difficult  investigation,  that 
hitherto  we  are  but  imperfectly  acquainted  wiih  tiicir  composition. 
But  the  subject  has  lately  attracted  the  attention  of  chemisra  in 
general ;  and  so  many  persons  have  engaged  in  the  investigation, 
that  it  cannot  much  longer  remain  incomplete.  Two  very  curious 
and  important  papers  have  been  published  in  the  second  volume  of 
the  Ann,  de  Chim,  et  Piiys.,  the  first  by  M.  Dulong,  the  second  by 
Professor  Berzelius. 

M.  Dulong  announces  tlie  existence  of  no  fewer  than  four  acids 
composed  of  oxygen  and  p'lospborus,  one  of  which  he  has  had  the 
honour  of  discovering  himself.  These  acids  he  distinguishes  by  the 
following  names :  hypophosp/iorms  acid,  pliospkorous  acid,  pkvs- 
p^/fc  acid,  and  phosphoric  acid. 
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He  obtained  hypophosphorQUS  acidf  which  j>  a  discovery  of  his 
own,  in  the  following  manner.  When,  phosphuret  of  barytes,  of 
strontian,  p^.  of  liipjc,  i?  put  into  wat^r,  plio^pbureted  hydrogen  gas 
is  disengaged^  ^s  is  well  known.  The  oxygen  of  the  water  decom-r 
posed  unites  to  the  phosphorus,  and  forms  twp  acid^^  the  hypophos- 
phorous  and  the  phosphoric,  both  of  which  unite  tp  the  base.  The 
phosphate  fornied  is  itisoluble  in  water,  but  the  bypophosphite  is 
very  soluble.  He  treated"  phosphuret  of  barytes  in  this  manner; 
and  by  filtrating  the  liquid^ -separated  thepho&phate  of  barytes.  The 
liquid  contained  in  sOluliob  bypophosphite  of  barytes.  The  barytes 
was  precipitated  by  means  of  sulphuric  acid,  and  nothing  remained 
after  filtratiori  but  the  hypophosphorous  acid  united  to  water.  This 
acid  possesses  the  following  properties.  It  has  a  sour  taste,  and  does 
not  crystallize.  It  nyay  be  concentrated  by  evaporation ;  and  in 
that  cas^  we  obtain  a  viscid  liquid.  When  the  heat  is  carried  fur- 
ther, pMtephtkreted  hydrogen  is  driven  off,  a  little  phosphorus  sub- 
limes^ and  pd^  pboisphoric  acid  remains  behind.  It  absorbs  oxygen 
slowly  from  the  atmosphere;' -AH  the  hypophosphites  are  very 
soluble  in  water.  Those  of  barytes  and  sttotitian  crystallize  with 
difficulty.  Those  of  potash,  soda,  and  amitionia,  are  very  soluble 
in  alcohol.  Hypophosphite  of  potash  is  much  more  deliquescent 
than  muriate  of  lime.  According  to  the  analysis  of  Dulong,  this 
acid  is  composed  of 

Phosphorus ••.... 100 

Oxygen     37*44 

But  he  suspects  that  it  is  a  triple  compound,  and  that  it  contains 
hydrogen. 

Phospkorotis  acid  was  discovered  by  Davy.  He  obtained  it  by 
dissolving  prpto-chloride  of  phosphorus  in  water,  and  distilling  off 
the  muriatic  acid.  The  phosphites  have  not  hitherto  been  examined. 
Tliey  are  less  soluble  than  the  hypophosphites ;  but  the  phospliite 
of  potash  is  deliquescent  and  incrystallizable,  and  insoluble  In 
alcohol.  The  phosphite  of  soda  and  of  ammonia  are  likewise  very 
soluble  in  water.  The  former  crystallizes  in  rhomboids  approaching 
nearly  to  the  cube.  Those  of  barytes,  strontian,  and  lime,  crystal- 
lize by  spontaneous  evaporation ;  but  when  their  solutions  are  con- 
centrated by  heat,  small  pearly  crystals  precipitate,  similar  to  ace- 
tate of  mercury.  These  crystals  are  subphosphites,  insoluble  in 
water.  Superphosphites  difficultly  crystallizable  remain  in  solution 
in  the  liquid.  According  to  the.  analysis  of  Dulong,  this  acid  is 
composed  of 

Phosphorus • 100 

Oxygen     74'8S 

PhosphcUic  acid  is  obtained  when  phosphorus  is  allowed  to  burn 
dowJy  in  the  open  air.     M.  Dulong  considers  it  as  a  combination 
of  phosphorous  and  phosphoric  acids.     According  to  \\via>  vX.  \^ 
always  constaat  ia  its  proportions.    He  considers  it  aa  com^^^di  ol 

e  2 


3G  Improve^nenls  in  Physical  Sc'tenct  [Jan. 

Phosphorus 100 

Oxygen     )12-4 

Phospkaric  acid,  wblch  is  obtained  by  the  rapid  combustion  of 
phosphorus,  has  been  long  known.  According  to  the  analysis  of 
JDulong,  ii  is  composed  of 

Phosphorus   100 

Oxygen 124-8 

This  new  acid  discovered  byM.  Dulonj;  is  a  chemical  tiicl  of  con- 
sidprnbte  importance.  If  his  hvpopbospliorous  acid  prove  a  combi- 
nation of  phosjjliorus  and  oxygen,  without  any  bydrogen,  it  will 
oblige  us  to  double  the  weight  of  an  atom  of  phosphorus.  I  con- 
sider the  method  which  I  employed  to  determine  the  composition 
of  phosphorus  and  phosphoric  acids  in  my  paper  on  phospburctcd 
hydrogen  gas  as  susceptible  of  much  greater  precision  than  any 
mode  hitheno  tried  of  analyzing  the  adds  directly.  On  that  account 
1  conceive  that  the  numbers  which  1  have  given  are  much  nearer 
the  truth  than  those  of  Dulong.  The  only  part  of  my  experimenls 
liable  to  unceriainty  is  the  specific  gravity  of  the  phosphureted 
hydrogen  gas ;  for  the  quantities  of  gas  which  I  weighed  (25  cubic 
inches)  were  too  small  lo  give  results  of  very  greai  accuracy.  Never- 
theless I  do  not  believe  that  I  could  fall  into  any  great  error,  as  I 
was  at  considerable  pains  to  he  as  near  precision  as  possible.  If  we 
correct  Dulong's  analyses  by  my  experiments,  we  shall  have  the 
acids  of  phosphorus  as  follows : — 

Phospliorns.      Oxygen. 

Hypophosphorous  acid   100  +     33-3 

Phosphorous  acid     100  +     66*6 

I  Phosphoric  acid  100  +   133-3 

I  omit  the  phospbatic  acid,  because,  eveii  according  to  M. 
Dulong's  own  views,  it  cannot  be  considered  as  a  simple  combina- 
tion of  phosphorus  and  oxygen.  If  the  hypopbosphorous  acid  be  a 
binary  compound,  the  weight  of  an  atom  of  phosphorus  will  be  3 ; 
but  it  woula  he  premature  to  make  any  alteration  in  that  weight  till 
M.  Dulong  has  published  the  experiments,  which  he  promises,  in 
order  to  investigate  whether  or  not  hydrogen  be  one  of  its  consti- 
tuents. Should  this  hypothesis  be  well  founded,  it  must  receive  a 
new  name,  and  be  considered  under  quite  a  difierenl  point  of  view. 

Professor  Berzclius,  one  of  the  most  accurate  chemists  of  the 
present  day,  and  certainly  the  most  active,  has  lately  published  an 
elaborate  set  of  experiments  on  the  composition  of  phosphoric  and 
phosphorous  acids.  To  determine  the  composition  of  phosphoric 
acid,  he  digested  a  given  weight  of  phosphorus  in  a  solution  of  gold 
in  aqua  regia,  evaporated  to  dryness,  and  re- dissolved  in  water. 
0-754  of  phosphorus  reduced  J'Hh  of  gold  to  the  metallic  state ;  or 
one  pari  of  phosphorus  to  be  converted  into  phosphoric  acid  unites 
fjth  as  much  oxygen  as  is  capable  of  combining  with  10*517  yissts 
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of  gold.  But  100  gold,  according  to  Berzelius,  combines  with 
12*08  oxygen.  Therefore,  according  to  this  experiment,  phosphoric 
acid  is  composed  of 

Phosphorus 100 

Oxygen     126-94 

Jn  another  experiment  0*8115  of  phosphorus  reduced  13*98 
parts  of  silver  from  the  sulphate  to  the  metallic  state.  Hence  one 
part  of  phosphorus  combines,  in  order  to  be  converted  into  phos- 
phoric acid,  with  all  the  oxygen  capable  of  uniting  with  17*227 
parts  of  silver,  fiut  100  silver  combine  with  7*291  of  oxygen.  (See 
Amuds.  ir.  15.)  Therefore,  according  to  this  supposition,  pnos- 
pboric  acid  is  composed  of 

Phosphorus 100 

Oxygen    125*53 

The  mean  of  these  two  experiments  gives  us  1 26*23  for  the 
quantity  of  oxygen  combined  with  100  phosphorus  in  phosphoric 
acid.  These  results  agree  very  nearly  both  with  the  experiments 
of  DuloDg  and  my  own,  made  by  burning  phosphorus  in  an  appa- 
ratus contrived  for  the  purpose.  But  I  do  not  see  how  they 'can  be 
reconciled  with  the  composition  of  phosphoric  acid  as  determined  by 
the  combustion  of  phosphureted  hydrogen  gas,  which  appears  to  be 
die  simplest  and  mdst  decisive  method  of  determining  the  point. 

Hiosphorous  acid,  according  to  the  calculation  of  Berzelius,  is 
composed  of 

Phosphorus 100 

Oxygen 76*92 

But  this  calculation  is  founded  on  data  that  appear,  to  say  the 
least  of  them,  very  questionable.  Such  a  result  cannot  be  recon- 
ciled with  the  undoubted  fact  that  the  oxygen  requisite  to  convert 
the  phosphorus  in  phosphureted  hydrogen  into  phosphorous  acid  is 
jast  one  half  of  what  is  required  to  convert  it  into  phosphoric  acid. 
According  to  Berzelius^s  estimates,  the  oxygen  in  phosphorous  acid 
is  to  that  in  phosphoric  acid  as  3  :  5.  According  to  this  estimate, 
the  weight  of  an  atom  of  phosphorus  would  be  3*901.  Further 
researches  are  necessary  before  this  obscure  subject  be  cleared  up. 
(See  Ann.  de  Chim.  et  Phys.  ii,  2170 

Professor  Berzelius  terminates  his  paper  by  a  bitter  complaint 
against  me  for  having  made  no  use  of  the  views  which  he  suggested 
in  his  paper  On  the  Cause  of  Chemical  Proportions,  in  my  Essay  on 
the  Theory  of  Definite  Proportions  in  Chemical  Combinations.  He 
assures  his  readers  that  my  view  of  the  subject  is  radically  bad,  and 
that,  by  touching  upon  the  theory,  1  have  done  much  more  injury 
than  good  to  the  doctrine  of  definite  proportions.  It  would  have 
been  singular,  indeed,  if  in  a  paper  written  and  published  {Annals^ 
ii.  32,  July,  1813)  several  months  before  his  paper  came  into  my 
possession  (publbhed  Annals,  ii,  443,  December,  181S),  I  should 
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hdVe  adopted  vicvys  ttW>  whitb,  at  Uie  time,  I  coUld  not  possibly  be 
ac<|UdiiiCedi  ilf  lua  view«  bave  not  been  adopted  by  tlie  chemical 
world  in  general,  the  reason  may  be  presumed  to  be  that  they  have 
not  been  approved  of.  Some  of  ihein  I  have  taken  the  trouble  to 
examine  and  Tefiite ;  and  it  niay  be  presumed  that  my  refutation 
lyas  complete,  as  the  points  in  dispute  have  been  abandoned  by 
Berzeliushiins^lf.  Thus  he  now  gives  up  bis  position  that  in  the 
cofnbiflaiitjhs  of  inorganic  bodies  one  of  the  consiituents  always  is 
present  ill  the  proportion  of  one  atom ;  nor  does  he  now  contend 
for  his  whimsical  assertion  that  if  this  opinion  be  rejected,  the  doc- 
ti'ihe  of  deSnite  proportions  cannot  be  maintained.  He  has  likewise 
given  up  his  grand  doctrine,  which,  in  bis  opinion,  constituted  the 
basis  of  the  whole  tlieory  of  definite  proportions;  namely,  that  the 
oxygen  in  the  acid  of  every  salt  is  a  multiple  by  a  whole  number  of 
the  quantity  of  oxygen  in  the  base;  for  he  allows  that  this  does  not 
bold  in  the  phosphates  nor  the  nitriites ;  and  doubtless  various  other 
genera  of  sails  will  be  found  equally  irreducible  under  it.  Yet  this 
law,  demonstrated  to  be  false,  and  admitted  lo  be  so  by  himself,  is 
the  only  argument  of  any  force,  as  far  as  1  can  |>erceive,  which  he 
IkBS  brought  forw^ird  against  the  doctrine  that  chlorine  is  a  simple 
substance. 

_  With  respect  to  my  own  view  of  the  atomic  theory,  I  admit  that 
it  is  founded  upon  a  supposition  which  is  in  a  certain  sense  arbitrary, 
Mmely,  that  water  is  composed  of  I  atom  oxygen  +  1  atom 
hydrogen.  I  have  given  my  reasons  fur  adopting  that  conclusion, 
and  1  still  think  that  these  reasons  have  weight.  But  in  a  practical 
point  of  view  tbe  only  part  of  the  doctrine  of  definite  proportions 
which  is  of  great  importance  is  the  detericination  of  the  numben 
which  represent  the  proportions  in  which  bodies  enter  into  com- 
ponnds,  numbers  which  Dr.  Wollaslon  has  denominated  equivalents. 
it  would  be  better,  I  think,  in  the  first  place,  to  be  satisfied  with 
these  numbers.  We  shall  be  able  to  advance  a  step  further  when 
ne  are  accuraiely  acquainted  with  the  compositiim  of  all  the  salts, 
and  not  till  then.  From  Berzelius's  analysis  of  the  phosphates,  we 
con  readily  ascertain  the  equivalent  number  for  phosphoric  acid. 
The  equivalents  for  the  bases  in  the  salts  which  he  analysed  are  as 
follows : — 

Barytes     975 

Yellow  oxide  of  lead 14-00 

Oxide  of  silver   14'75 

Soda     3-y25 

Lime   3-625 

Now  the  phosphates  of  these  bases  were  found  composed  as 

Phosphate  of  Barytes. 

Acid 100        A-^A 

Base '2\A-AG 9-;5 
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Phosphate  of  Soda. 

Acid    100 4-51 

Base    87   3-925 

Phosphate  of  Lead. 

Acid    100 4-46 

Oxide 314   14*00 

Phosphate  of  Lime. 

Add 100         4-28 

lime     84*53     3-625 

80         4-5S* 

Phosphate  of  Silver. 


Acid 100K)0 

Base..^ 474*16 


....     S-13\^     r  4-5  ,.,^ 

....  14-75  j^^^t  14-75   +llp 


It  IS  qaite  clear  from  these  anal7se9  that  the  equivalent  number 
for  phosphoric  acid  is  4*5. 

But  according  to  Berzelius,  phosphoric  acid  is  a  compound  of  1 
atom  phosphorus  +  5  atoms  ostygen,  and  it  is  composed  of  100 
phospnomd  +  126*94  oxygen.  According  to  this  estimate,  an  atom 
of  phosphorus  weighs  8*93,  and  an  atom  of  phosphoric  acid  8*93'— 
a  Dumber  quite  inconsistent  with  the  preceding  equivalent,  and 
undoubtedly  wrong.  My  number  3*5  is  likewise  wrong,  but  the 
error  is  much  less. 

Berzeliushas  likewise  analysed  tWQ  of  the  phosphites.  Let  us  see 
what  equivalent  number  will  result  from  these  analyses  for  phospho- 
rous acid.     He  found  these  salts  composed  as  follows: — 

Phosphite  of  Barytes. 

Acid 100        3-52 

Barytes 276*59 9*75 

Phosphite  of  Lead. 

Acid     100        3*45 

Base     405-48 14 

Is  it  not  obvious  that  3*5  is  the  equivalent  number  for  phospho- 
rous acid  ?  Tills  is  the  number  which  1  gave  in  my  paper  on  phos- 
phureted  hydrogen  as  the  equivalent  for  phosphoric  acid.  I  am  in- 
clined at  present  to  suspect  that  what  I  took  for  phosphoric  acid  was 
in  reality  phosphorous  acid,  and  that  my  phosphorous  acid  was  the 
hypophosphorous  acid  of  Dulong.  I  shall  verify  this  suspicion  as 
soon  as  I  have  as  much  leisure  as  will  enable  me  to  undertake  the 
requisite  experiments.  Were  the  supposition  well  founded,  the 
composition  of  the  three  acids  would  be  as  follows  :— 

•  By  iii>  analysis. 
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HypophosphorOLis  acid , 

Phosphorous  acid , lino     X 

1-5  + 

100     +   I 


Phosphoric  acid 


Fhotpb< 

■\ioo 

•{ 
•{ 


If  this  opinion  be  true,  we  are  far,  indeed,  from  a  true  km 
ledge  of  the  composition  of  phosphoric  acid.     At  all  events  it  w 
I  thinkj  be  acknowledged,  even  by  Berzelius  himself,    that  i 
mode  of  analysis  or  synihisis  by  the  combustion  of  pliosphurel 
hydrogen  is  susceptible  of  much  greater  precision  than  tlie  very  st 
picious  method  had  recourse  to  by  Berzelius ;  and  that  the  compi 
sitioii  of  phosphoric  and  phosphorous  acids  as  delermincd  by  him  ^^ 
radically  wronjf.     When  he  peruses  what  I  have  here  slated,  I  dare 
say  he  will  feel  ashamed  of  tlie  terms  in  which  he  has  spoken  of  my 
determinations,  and  allow  that  a  man  may  fall  into  mistakes,  when 
treating  of  so  difliculc  a  subject,  without  any  culpable  carelessnesi 
or  want  of  precision. 

4.  Action  of  Pkosphoric  Acid  on  Indigo. — Dobereiner  tried  the 
Cfiect  of  phosphoric  acid  upon  indigo,  both  when  anhydrous,  aad 
when  in  the  state  of  &  hydrate.  But  in  neither  case  was  there  any 
action  whatever.  Sulphuric  acid,  then,  is  the  only  known  acid  that 
has  the  property  of  dissolving  indigo  without  destroying  the  colour. 
When  the  sulphate  of  indigo  is  boiled,  a  portion  of  the  indigo  prc- 
cipilates,  and  the  rest  loses  its  blue  colour,  and  is  of  course  decom- 
posed.    (Schweigger's  Journal,  s^v.'A^^l.) 

5.  Uric  Add, — Gay-Lussac  has  ascertained,  by  healing  a  mix- 
ture of  uric  acid  and  oxide  of  copper,  and  receiving  the  gaseous 
products  over  mercury,  that  this  acid,  when  decomposed,  yields 
two  volumes  of  carbonic  acid  and  one  volume  of  azote.  (Ann.  dc 
Chim.  xcvi.  53.)  It  contains,  therefore,  two  atoms  of  carbon  and 
one  atom  of  azote.  In  this  respect  it  agrees  with  cyanogen.  Pro- 
bably it  will  he  found  to  differ  from  hydro-cyanic  acid  by  containing 
an  atom  of  oxygen  instead  of  hydrogen.  It  is  likely  that  uric  acid 
will  be  found  to  lie  composed  of  one  atom  oxygen,  one  atom  azote, 
and  two  atoms  carbon. 

6.  RosacJc  Acid. — Vogcl  has  made  some  experiments  on  rosacic 
acid,  which  is  known  to  ajjpear  in  urine  in  certain  cases  of  disease. 
It  is  soluble  in  boiling  alcohol,  and  by  this  means  may  be  separated 
from  uric  acid.  Sulphuric  acid  dissolves  it,  and  converts  it  into 
uric  acid.  It  gives  a  permanent  red  colour  to  sulphurous  acid. 
Nitric  acid  converts  it  equally  into  uric  acid.  (Ann.  deChim. 
xcvi.  80G.)  From  these  experiments  it  would  seem  that  rosacic 
acid  approaches  very  near  the  uric  acid  in  its  nature. 

7-  Acid  of  Stick  Lac. — Dr.  John  has  discovered  a  new  acid  in 
stick  lac  hy  the  following  process.  The  lac  is  pulverized,  and  washed 
in  water  till  it  gives  no  furilicr  colour  lo  that  litjuid.     The  watery 
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loliition  is  evaporated  to  dryness,  and  the  dry  mass  digested  in 
tkohoL  The  alcoholic  solution  is  treated  in  the  same  manner,  and 
Ac  dry  residue  is  digested  in  ether.  The  ether,  when  evaporated, 
leaves  a  syrupy  mass  of  a  light  wine  colour.  This  mass,  being  dis- 
solved in  alcohol,  and  the  solution  diluted  with  water,  lets  fiiil  some 
resm.  It  consists  now  of  the  new  acid,  combined  with  a  very  little 
potash  and  lime.  To  obtain  it  in  a  state  of  purity,  precipitate  it 
with  acetate  of  lead,  and  separate  the  oxide  of  lead  by  means  of  the 
lequi^te  quantity  of  sulphuric  acid.  The  acid  thus  prepared  pos- 
sesses the  following  properties : — 

It  may  be  crystallized.  It  has  a  light  wine-yellow  colour.  Its 
taste  is  acid ;  and  it  dissolves  in  water,  alcohol,  and  ether.  It 
throws  down  lead  and  mercury  white,  but  occasions  no  precipitate 
when  poured  into  lime-water,  nitrate  of  silver,  or  nitrate  of  barjrtes. 
Itpreci{Mtates  the  oxides  of  iron  white.  Its  combinations  with  lime, 
soda,  and  potash,  are  deliquescent,  and  soluble  in  alcohol*  (Schweig- 
ger's  Journal,  xv.  110.) 

&  Quaniiiy  of  Carbonic  Acid  in  the  Atmosphere. — M.  Theodore 
de  SansBure  hias  lately  published  the  result  of  a  number  of  experi- 
ments to  determine  the  relative  proportion  of  carbonic  acid  in  the 
atmo^ere  during  summer  and  winter.  His  method  was  to  fill  a 
hnge  glass  globe  with  the  air  to  be  examined,  and  to  put  into  it 
a  quantity  of  barytes-water.  The  carbonic  acid  in  the  air  was  deter- 
mioed  by  the  quantity  of  carbonate  of  barytes  formed.  The  fol- 
lowing tables  exhibit  his  results  :—  ' 

In  winter  10000  parts  of  air  in  volume  gave 

Jan.  SI,  1809,  Temp.  23^,    4*57  parts  of  carbonic  acid. 
2,  1811,  20-3,  4-66 

7,  1812,  34,      5-14 

Or  the  mean  gives  4*79  parts  of  carbonic  acid  gas  in  10000  measures 
of  air. 

10000  parts  of  the  same  air  in  weight  contain  7*28  parts  of  car* 
bonic  acid  gas. 

In  summer  10000  measures  of  air  gave 

Aug.  20,  1810,  Temp,  of  71'6°j  7*7i>  parts  of  carbonic  acid  gas. 
July    27,  1811,  71-6,    6-'l7 

15,   1815,  84*2,    7"13 

Or  the  mean  gives  7*13  parts  of  carbonic  acid  gas  in  10000  measures 
of  air. 

10000  parts  by  weight  of  the  same  air  contain  10*S3  parts  of 
carbonic  add  gas.     (Ann,  de  Chim.  et  Phys.  ii.  199.) 

XI  f.     SALTS. 

I.  Sulphaie  of  Manganese. — M.  Brandenburg,  apothecary  at 
Polotzk,  has  published  a  set  of  experiments  pointing  out  the  method 
of  preparing  a  pure  sulphate  of  manganese  from  the  common  black 
oxide  of  manganese  of  commerce.  1  may  just  state  his  last  process, 
which  was  perfectly  successfuK    Four  parts  of  iinely.  pulverized 
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^K   black  oxide  of  manganese  were  mixed  in  a  common  pljtal  with  hi   ci 
^B   parts  of  strong  sulpliuric  acid.     Tlie  phial  waa  put  into  a  crucibla   <; 
^V    gurrouaded  wiih  Bapd,  and  expused  for  ao  hour  and  a  hiilf  to  a  duK    n 
^P    rtd  heat.     The  white  mass  thus  formed  was  thrown  into  cold  waUr,   li 
H^    and,  after  being  digeiited  a  sulficient  time,  the  liquid  was  filtered.    It 
A  colourleia  solution  is  thus  obtained,  which,  being  set  abide  in  a    e 
warm  place,  yields  regular  cr>'slals  of  pure  sulphate  of  mniigasese,    , 
(Schweig^er's  Journal,  xiv.  336.)  j, 

•2.  MeiaUine    Muriates. — It  is   at  present  nearly   ilie   generil    x 
opinion  of  chemists  that  when  the  chlorides  of  the  different  metalc    ^ 
are  dissolved   in  water,  they   are   converted  into  muriates.      M,    ^ 
Cberreul  has  pointed  out  bome  facts  which  strengihcii  tiiat  opinion.    , 
Though  these  facts  Hre  not  new,  yet  1  shall  state  them  here,  because    -_ 
they  are  likely  to  appear  more  striking  when  collected  together  than 
when  considered  in  an  insulated  state.     (1.)  Froto- chloride  of  iron 
is  white;  but  becomes  green  when  dissolved  in  water,  and  crystal-     , 
lizes  in  polyhedrons  of  the  same  colour.     (2.)  Perehloride  of  iron     , 
forms  an    orange-brown   solution,    which  crystallizes  in   yellow    ^ 
needles.     (3.)  Chloride  of  cobalt  is  grey;  but  when  thrown  into 
water,  it  forms  a  red  solution,  like  the  proto -sulphate,  proto- nit  rate,     . 
and  prot-acetaie  of  cobalt.    (4.)  Chloride  of  nickel  is  golden-yellow, 
hut  it  forms  a  green  solution   in  water,  like  the  [iroto-sulphate, 
proto- nit  I  ate,    and    prot-acetale  of    nickel.      f5.)    Perehloride  of 
copper  is  yellow;  but  its  concentrated  solution  is  green,  and  it  be- 
comes blue  when  diluted,  like  the  other  solutions  of  peroxide  of 
copper.     (Ann,  de  Chim.  xcv.  30H.) 

3.  Ckuiride  of  Alumina. — One  of  the  most  beautiful  parts  of  . 
calico  printing  13  the  art  of  discharging  the  Turkey  red  dye  from 
ditferent  parts  of  a  piece  of  cloth,  which  may  be  either  left  wliite  or 
printed  atterwards  at  pleasure.  This  process  is  performed  by  mems  of 
chlorine.  Chloride  of  lime  is  dissolved  in  water,  and  decomposed 
by  means  of  sulphuric  or  muriatic  acid.  The  liquid  thus  im- 
pregnated with  chlorine  is  applied  in  a  very  ingenious  way,  of  which 
a  description  has  been  given  by  Mr.  Wikon  in  the  Annals,  viii.  125.1  ' 
have  l>een  informed  thattbisingenlousprocessoriginated  in  Glasgow; 
asd  I  will  take  it  as  a  favour  if  any  of  my  readers  will  furnish  me  with 
a  history  of  the  discovery.  Mr.  Wilson  lias  found  tiiat  chloride  of 
alumina  answers  the  purpose  of  discharging  the  Turkey  red  dye  fully 
Hg  well  as  pure  chlorine,  while  it  has  the  advantage  over  it  of  not 
injuring  the  texture  of  the  cloth,  and  of  not  annoying  the  workmen 
by  lis  noxious  smell.  He  prepares  It  by  adding  to  a  solution  of 
chloride  of  lime,  of  the  fipeclfic  gravity  r060,  a  solution  of  alum 
of  the  specific  gravity  l-lOO,  as  long  as  any  precipitate  falls.  The 
precipitate  is  to  be  separated,  and  the  clear  liquid  kept  tor  use  in 
dose  vessels.     [See  Annals,  viii.  12?. ) 

♦.  Chlorales. — Wiien  my  historical  sketch  of  the  progress  of  the 
sciences  during  1815  appeared  in  the  Annals  for  last  January,  M. 
Vauquelln's  paper  on  the  chlorales  had  not  been  all  published  ;  or 
.at  least  the  number  of  the  Ann.  de  Chim.  for  August,  1815,  had 
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ot  come  to  london.  I  shall,  therefore,  insert  hene  ibe  remaiDiog 
lilorates  described  by  him  in  the  last  part  of  hift  paper. 
(!•)  Chlorate  of  Zmc.^ — CHloric  acid  dissolves  the  carbonate  of 
Inc  with  efifervescence ;  but  the  acid  is  not  easily  saturated  by  the 
dde.  The  solution  is  very  astringent.  It  crystallines  in  short 
stahedrcws.  It  does  not  precipitate  nitrate  of  silver,  and  is  there* 
»re  a  pure  chlorate.  Chloric  acid  dissolves  zinc  wit-bout  the  leaat 
Bfervescence.  The  solution  is  astringent,  the  salt  is  very,  soluble, 
od  crystallizes  with  difficulty.  When  heated  in  a  phial,  it  gives 
lit  a  mixture  of  oxygen  and  chlorine,  and  a  white  mass  remains, 
rhich  is  a  mixture  of  chloride  and  subchloride  of  zii>c.  When  the 
dc  is  heated  upon  charcoal,  a  detonation  takes  place.  This  salt 
recipitates  nitrate  of  silver.  It  is  not,  therefoie,  a  pure  chlorate, 
^robably  the  zinc  is  oxidized  at  the  expense  of  the  chloric  acid. 

(2.)  Chlorate  of  Iron^ — Chloric  acid  dissolves  iron  with  great 
apdity  without  the  evolution  of  any  gas.  Considerable  Inrnt  is 
iraduced  during  the  solution.  The  liquid  has  at  first  a  green 
xdoar,  and  astringent  taste ;  but  it  soon  becomes  red,  whhout  the 
icoess  of  air.  At  first  it  gives  a  green  precipitate  with  the  alkalies, 
ukl  is  scarcely  tinged  by  gallic  acid ;  but  after  it  hast  Acquired  a 
red  colour  the  alkalies  produce  a  red  precipitate ;  and  infusion  of 
nutgalls  and  prussiate  of  potash  strike  a  green  colour  with  it.  When 
evaporated,  it  is  converted  into  a  gelatinous  mass,  like  coagulated 
blood.  When  dried,  it  became  transparent,  and  is  still  soluble  in 
water.  It  does  not  fuse  upon  burning  charcoal,  like  the  last  salt. 
When  heated,  it  gives  out  chlorine,  but  no  oxygen.  It  precipitates 
the  nitrate  of  silver,  and  therefore  is  not  a  pure  chlorate.  Probably 
it  is  a  compound  of  chlorine  and  oxide  of  iron. 

(3.)  Chlorate  of  Silver, — ^This  salt  is  easily  obtained  by  placing 
in  contact  chloric  acid  and  oxide  of  silver  newly  precipitated,  and 
still  moist.  The  salt  is  neutral ;  and  when  sufficiently  concentrated, 
crystallizes  in  four-sided  prisms,  terminated  by  oblique  faces.  It 
dissolves  in  10  or  12  times  its  weight  of  water,  at  the  mean  tempe- 
rature of  the  atmosphere.  Its  taste  is  similar  to  that  of  nitrate  of 
silver,  but  weaker.  When  triturated  with  sulphur,  it  produces 
Same,  and  an  intense  heat.  On  red-hot  charcoal  it  fuses  with  a 
itrong  flame,  and  leaves  chloride  of  silver.  M.  Vauquelin  ascer- 
tained that  this  salt  may  be  formed  by  passing  a  current  of  chlorine 
over  oxide  of  silver ;  but  if  the  current  is  too  long  continued,  the 
chlorate  is  again  decomposed,  and  chloride  of  silver  formed. 

(4.)  Chlorate  of  Lead.  —  When  chloric  acid  is  poured  upon 
litharge  in  the  state  of  a  fine  powder,  a  combination  speedily  takes 
place.  The  liquid  is  colourless,  and  has  a  sweet  and  astringent 
:aste.  This  salt  is  neutral,  and  crystallizes  in  brilliant  plates :  500 
parts  of  litharge  produce  740  of  the  dry  salt.  On  red-hot  charcoal 
it  melts,  giving  out  white  fumes,  and  nothing  remains  but  some 
MwA\  grains  of  metallic  lead  :  7^0  milligrammes  of  this  salt  strongly 
beated  furnished  1 11  cubic  centimetres  of  oxygen  gas  mixed  with  a 
little  chlorine.     This  amounts  to  about  one-fifth  of  the  weight  o{ 
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^ft      the  salt.     Sulphuric  acid  ntitl  the  alkalies  throw  duwn  a  nliite  pre- 
^m      cipiiate  from  thesolutioo  of  this  chluraie. 

H  (5.)  Chli/rate  of  Copper, — Peroxide  of  copper  dissol»-es  readily    - 

B      in  chloric  acid.     The  solution  is  green,  and  always  contains  a  sligl^i 
^       excess  of  acid.     It  crystallizes  wiih  difficulty,  because  the  sah  is 

deliquescent.     It  melts  on  burning  coals,  producing  iTgreen  flame.   ^ 
A  paper  dipped  in  the  solution  of  this  salt,  and  held  near  the  fire, 
burns  with  a  line  green  flame  at  a  temperature  not  so  high  as  would 
be  sufficient  to  burn  the  paper  alone.     (See  Ann,  de  Chim.  xtv. 
113.) 

5.  Phosphates. — Berzelius  has  lately  made  numerous  experiments 
on  the  analysis  of  the  phosphates,  in  order  to  determine  the  com- 

niitioEi  of  phosphoric  acid.  (Ani:i.  de  Chim.  et  Phys,  ii.  151.) 
hall  here  give  the  facts  which  he  has  ascertained, 
( 1 .)  Phosphate  of  Barytes. — Barytes  and  phosphoric  acid  unite  in 
three  portions,  forming  a  neutral  salt,  and  two  salts  wiih  excess  of 
acid.  The  neutral  salt  is  obtained  by  mixing  phosphate  of  am-  - 
tnonia  with  muriate  of  barytes.  Berzelius  analyzed  it  by  dissolving 
it  in  nitric  acid,  and  throwing  down  the  barytes  by  means  of  sul- 
phuric acid  :  7'5  parts  of  the  salt  furnished  "J-JOU  parts  of  sulphate 
of  barytes.     Hence  it  is  composed  of 

I                     Phosphoric  acid    31-8   ....   lOO'OO  ^ 

Barytes     ti8-2    ....  214-46  ^M 

™^  W 

Biphosphaie  of  barytes  was  formed  by  dissolving  the  neutral  " 
phosphate  in  phosplioric  acid,  fihraliug  the  liquid,  .-iiid  evaporating 
it  slowly  in  a  platinum  capsule.  Crystals  gradually  formed,  which 
were  separated,  and  dried  upon  blotting  }inper.  This  salt  coniaini 
water  of  crystallization,  and  has  a  good  deal  of  resemblance  to 
erysl  alii  zed  muriate  uf  baryics.  Its  taste  is  slightly  acid;  but  in 
other  respects  similar  to  that  of  t!ie  muriate.  When  heated,  it 
swells,  and  forms  a  porous  mass,  like  lurned  alum.  It  is  decotn-  " 
posed  by  water,  which  removes  the  excess  of  acid.  Its  consiiiucDis 
are — 


Phosphoric  acid 42-54   100-00 

Barytes   4G-4()   I07-U 

Water     11-00 


i 


100-00 


Thus  we  see  that  it  contains  just  twice  as  much  acid  as  the  neutral 
phosphate. 

Sesquiphaspkate  of  iarytes  {phosphate  ac'idule  de  liaryte  of  Ber- 
zelius) is  obtained  by  pouring  a  solution  of  the  preceding  salt  into 
alcohol.  A  bulky  precipitate  fails,  which,  when  washed  with 
alcohol,  and  dried,  forms  n  light  while  powder.  It  was  found 
composed  of 
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Phosphoric  add    39*13   ••••  100-0 

Btiytes     60*87   ••••  155*5 

100*00 

Bj  this  analysis  it  contains  1^  times  as  much  acid  as  the  neutral 
alt 

rSL)  Phosphate  of  Lead. — Oxide  of  lead  and  phosphoric  acid 
ffute,  likewise,  in  three  proportions,  forming  a  neutral  salt,  a  salt 
with  excess  of  acid,  and  a  salt  with  excess  of  base.  The  analysis 
of  the  neutral  salt  puzzled  Berzelius  for  a  considerable  time.  He 
kKJ  prepared  it  by  mixing  nitrate  of  lead  and  phosphate  of  am- 
monia. At  li»t  he  found  that  a  double  salt  had  been  formed  by  the 
anion  of  a  portion  of  nitrate  of  lead  with  the  phosphate  of  lead. 
He  succeeded  at  last  in  forming  pure  phosphate  of  lead  by  mixing 
a  boDing  hot  solution  of  muriate  of  lead  with  phosphate  of  soda. 
This  salt  was  decomposed  by  means  of  sulphuric  acid :  five  parts  of 
if  produced  5*15  parts  of  sulphate  of  lead.  Hence  it  is  composed  of 

Phosphoric  acid    34   ....   100 

Oxide  of  lead 76   ....  314 

100 

Superphosphate  of  lead  is  obtained  by  pouring  hot  muriate  of  lead 
iato  biphosphate  of  soda.  The  precipitate  still  reddens  litmus, 
after  it  has  been  thoroughly  washed  with  water.  Berzelius  found  it 
composed  of 

Phosphoric  acid 30*269   ....  100-0 

Oxide  of  lead 69*731    230*6 

So  that  it  is  nearly  similar  in  its  composition  to  the  sesquiphosphate 
of  barytes. 

Subphosphaie  of  lead  was  obtained  by  digesting  phosphate  of  lead 
ia  caustic  ammonia.    According  to  Berzelius,  it  is  composed  of 

Phosphoric  acid   17'48   ....  100 

Oxide  of  lead 82*52   472 

Now  472  =  314  X  1*5.  Thus  it  appears  that  the  oxide  in  the 
sobphosphate  is  l^- times  as  great  as  that  in  the  neutral  phosphate  of 
leid . 

(3.)  Phosphate  r»f  Silver. — Berzelius  was  able  only  to  form  a 
suhpliosphate  of  this  salt.  When  nitrate  of  silver  and  phosphate  of 
ioda,  both  neutral,  are  mixed  together,  the  liquid  becomes  acid, 
while  a  yellow  precipitate  falb.  This  subphosphate,  according  to 
Berzelius,  is  composed  of 

Phosphoric  acid   17*025    ...•  100*00 

Oxide  of  silver 82*975   487*38 

(4.)  Phosphate  of  Soda. — ^This  salt  b  never  quite  neutral,  apting 
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Fbosphhe  of  baiytes  is  composed  of* 

Phosphorous  acid    24*31    .*••  100 

Barytes    67*24   ....  276'5S( 

Water 8-45 

lOOKK) 
When  the  phosphorous  acid  is  converted  into  phosphor 
these  salts  still  continue  neutral.     (See  Ann.  de  Chim.  et  I 
228.) 

8.  Borates. — Leopold  Gmelin  has  published  a  set  of  expe 
OD  several  of  the  borates,  which  have  been  hitherto  ver] 
neglected  by  chembts.  I  shall  give  here  the  results  which 
tained. 

(1.)  Borate  of  Barytes. — ^This  salt  may  be  obtained  by  po 
aolutioD  of  a  borate  into  muriate  or  acetate  of  barytes.  It  i 
well  washed,  in  order  to  be  tolerably  pure.  It  is  a  white  | 
nearly  as  soluble  in  water  as  sulphate  of  lime.  It  is  more 
in  hot  than  in  cok)  water.  In  a  red  heat  it  swells  a  little, 
converted  into  a  greenish  coloured  vesicular  mass :  1 1  *921 
it  dissolved  in  diluted  muriatic  acid,  and  precipitated  by  s« 
acid,  gave  9*951  parts  of  sulphate  of  barytes.  Hence  the 
composed  of 

Boracic  acid   ....; 5*387   ••••   100 

Barytes    6*534    121-21 

(2.)  Borax, — This  salt,  according  to  the  experiments  of  i 
is  composed  of 

Boracic  acid 35*6   ....   100 

Soda 17*8   ....     50 

Water    46*6 

100*0 

He  considers  this  salt  (contrary  to  the  usual  opinion  of  cl 
as  a  compound  of  1  atom  acid  +  1  atom  soda  +  9  atonn 
On  that  supposition  an  atom  of  boracic  acid  would  weigh  t 
much  as  an  atom  of  soda,  or  7*37^*  The  salt  formed  by 
boracic  acid  to  a  solution  of  borax  till  it  ceases  to  possess  i 
properties  contains,  according  to  Gmelin,  three  times  ai 
boracic  acid  as  exists  in  borax.  Borax  he  considers  as  a  b 
soda,  and  this  salt  as  a  triborate  of  soda. 

.(3.)  Borate  of  Ammonia. — ^This  salt  is  readily  formed 
solving  crystallized  boracic  acid  in  caustic  ammonia.  If  t 
monia  be  concentrated,  the  salt  crystallizes  during  the  prep 
and  it  may  always  be  obtained  in  regular  crystals  by  evap 
The  crystals  are  four-sided,  and  sometimes  six-sided  prisms, 
nate4  by  four-sided  pyramids.  The  salt  is  hard,  not  altered 
posure  to  air,  and  has  a  slight  alkaline  taste,  and  re-acts  as  a 
fxpon  vegetable  blues.     When  its  solution  is  heated,  it  gi 
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lia^  and  by  long  continued  boiling  almost  the  whole  of  the 
lia  may  be  driven  off.  According  to  Gmelin's  analysis,  it  is 
sed  of 

Boracic  acid 63*4   • .  • .  100 

Ammonia 5*9    • ,  •  •       9*30 

Water    30*7 

100*0 

considers  it  as  a  triborate,  or  as  composed  of  three  atoAis  of 
:  acid  and  one  atom  of  ammonia  combined  with  10  atoms  of 

orixing  solutions  of  borax  and  solphate  of  magnesia,  and 

aside  the  mixture  to  undergo  spontaneous  crystallization, 

I  obtained  two  remarkable  double  salts,  consisting  of  a  com- 

n  of  borax  and  sulphate  of  magnesia  in  two  different  propor- 

(See  Schweigger's  Journal,  xv.  245.) 

XIII.     MINERAL    WATKAS. 

€meral  Water  of  Caveriham^  in  Berkshire. — An  anonymous 
oodent  has  published  in  the  Armals^  viii.  1 23,  an  analysis  of 
ral  water  at  Caversham,  in  Berkshire,  hitherto  overlooked  by 
1  men.  He  finds  the  constituents  as  follows : — 300  cubic 
contain,  of  gaseous  contents^ 

Carbonic  acid 33  cubic  inches 

Sulphureted  hydrogen    4 

37" 
d  contents. 

Carbonate  of  soda 10  grains 

Muriate  of  soda 6 

Carbonate  of  iron   18 

Carbonate  of  lime 9 

43 

mineral  water  would  probably  be  found  useful  as  a  stomachic. 
I  none  of  the  acidulous  waters  of  Great  Britain  contains  a 
proportion  of  carbonic  acid  gas. 

unbridge  Wells  Water, — We  are  indebted  to  Dr.  Scudamore 
ew  and  accurate  analysis  of  the  celebrated  mineral  spring  at 
dge  Wells,  of  which  a  short  account  has  been  given  in  the 
y  viii.  149.    A  gallon  of  the  water  was  found  to  contain 

Of  gaseous  matter 13*3  cubic  inches 

Of  saline  matter   7*68  grains 

gaseous  matter  consisted  of 

Carbonic  acid •  •  8*05  cubic  inches 

Oxygen   0*50 

Azote •  •  •  4*75 


50  Improvements  in  Physical  Science  [JaS* 

The  salliie  matter  consisted  of 

Common  salt 2*46  grains 

Muriate  of  lime 0*39 

Muriate  of  magnesia    • • 0*29 

Sulphate  of  lime     •  • l'4l 

Carbonate  of  lime 0'27 

Oxide  of  iron 2*29 

Trace  of  manganese  and  insoluble  matter  0*44 

Loss 0*13 

7*68 

3*  Sea  Water. — Dr.  Murray,  of  Edinburgh,  has  lately  made  a 
very  careful  analysis  of  sea  water,  in  order  to  judge  how  &r  his 
views  respecting  mineral  waters  in  general  (of  which  an  account 
was  given  in  our  historical  sketch  for  last  year)  are  applicable  to  sea 
water.  The  result  will  be  published  in  the  next  volume  of  the 
Transactions  of  the  Royal  Society  of  Edinburgh.  During  his  ex- 
periments he  discovered  a  new  double  salt,  composed  of  sulphate  of 
magnesia  and  Glauber's  salt.  From  the  observations  of  Mr.  Heales, 
it  appears  that  this  salt  has  been  long  used  in  London  as  a  cathartic. 
(See  Phil.  Mag.  xlviii.  202.) 

XIV.   VEGETABLE  BODIES. 

1.  Beet  Sugar. — Margraaf  ascertained  many  years  ago  that 
crystals  of  sugar  might  be  extracted  from  the  beet ;  and  Acbard,  of 
Berlin,  endeavoured  to  show,  by  experiments  in  the  large  way,  that 
sugar  might  be  extracted  from  the  beet  with  profit.  Little  attention 
was  paid  to  these  experiments  till  Bonaparte  began  his  chimerical 
project  of  subjecting  all  Europe  under  his  dominion.  Great  Britain 
being  the  most  formidable  enemy  that  he  had  to  encounter,  he  en* 
deavoured  to  destroy  her  in  the  first  place  by  putting  an  end  to  her 
commerce,  upon  which,  in  his  opinion,  her  very  existence  de- 
pended. With  this  view  he  contrived  what  he  called  the  European 
system,  by.  which  Great  Britain  was  excluded,  as  far  as  his  in- 
fluence extended,  from  all  the  markets  of  Europe.  His  own  sub- 
jects, in  consequence,  were  prevented  from  being  supplied  as  usual 
with  the  commodities  of  India  and  America,  many  of  which  had 
become  necessaries  of  life  in  France,  as  well  as  in  Great  Brijtain. 
Sugar,  among  other  articles,  rose  to  an  enormous  price^  and  ift 
some  times  could  scarcely  be  procured  on  any  terms  whatever.  This 
drew  Bonaparte's  attention  to  the  old  experiments  of  the  Prussiao 
chemists,  and  he  encouraged  the  establishment  of  manufactories  ia 
France  for  extracting  sugar  from  the  beet.  Many  accordingly  were 
erected ;  some  of  them  even  were  successful ;  but  as  the  price  of 
this  sugar  was  considerably  higher  than  that  of  sugar  from  the  West 
Indies,  the  restoration  of  Peace  will  probably  destroy  the  whole  of 
these  manufactories,  if  it  has  not  done  so  already.  Chaptal,  who 
was  himself  a  successful  maker  of  beet  sugar,  conceiving  that  it 
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was  worth  while  to  preserve  the  recollection  of  the  methods  followed 
io  preparing  beet  sugar,  has  publisiied  a  long  treatise  on  the  subject, 
ia  which  he  describes  all  the  details  at  length,  and  endeavours  to 
prove  that  even  in  the  present  circumstances  of  France  these  manu- 
factories may  in  certain  cases  be  persisted  in  wiiii  advantage.  I 
shall  endeavour  in  this  place  to  lay  a  sketch  of  the  process  followed 
before  my  readers. 

The  beets  are  deprived  of  their  heads  and  tails,  scraped  with  a 
knife,  and  then  reduced  to  a  pulp  by  a  kind  of  rasp  driven  by  the 
hand.  Good  beet  yields  between  65  and  75  per  cent,  of  its  weight 
of  juice.  The  juice  is  let  into  a  large  caldron,  and  heated  to  the 
temperature  of  between  104°  and  122°.  Then  slacked  quick-lime 
is  throws  in  to  the  amount  of  2^  grammes  to  the  litre  of  juice. 
The  heat  is  then  raised  till  the  juice  is  nearly  boiling  hot.  The  fire 
bthen  extinguished.  A  crust  forms  upon  the  surface  of  the  juice, 
which  is  carefully  skimmed  oif.  A  stop-cock  placed  a  foot  above  the 
bottom  of  the  caldron  is  then  opened,  and  the  juice  allowed  to  fiow^ 
into  another  boiler.  Lastly,  a  stop-cock  at  the  bottom  of  the  cal- 
dron is  opened,  and  the  juice  at  the  bottom  is  allowed  to  pass 
through  a  filter,  and  mixed  in  the  boiler  with  the  remaining  juice. 
Ifi  this  new  boiler  the  juice  is  made  to  boil.  As  soon  as  this  takes 
place,  a  quantity  of  sulphuric  acid  previously  diluted  with  20  times 
its  weight  of  water,  and  amounting  to  about  one  tenth  of  the  lime 
previously  used,  is  mixed  with  the  liquid.  It  is  better  rather  to 
allow  a  slight  excess  of  lime  to  remain  in  the  liquid  than  to  have 
any  excess  of  sulphuric  acid.  Three  per  cent,  of  animal  charcoal 
b  likewise  added  in  the  state  of  an  impalpable  powder.  The  liquid 
is  then  drawn  off  clear  into  a  smaller  and  deeper  boiler,  where  the 
boiliog  is  continued  till  the  whole  is  sufficiently  concentrated  to 
allow  the  sugar  to  granulate.  The  raw  sugar  thus  formed  is  refined 
in  the  usual  way.     (See  Ann.  de  Chim.  xcv.  253.) 

The  sugar  thus  formed  has  exactly  the  appearance  and  the  che- 
mical properties  of  sugar  from  the  sugar-cane.  It  has  likewise  the 
same  figure  of  crystals.  Hence  there  can  be  no  doubt  that  it  is  the 
very  same  substance. 

2.  Albumen  and  Gluten  compared. — In  Schweigger's  Journal, 
liv,  21)4,  there  is  a  paper  by  Mr.  H.  F.  Link,  in  which  he  compares 
the  chemical  properties  of  animal  aliumeii  and  the  gluten  of  wheat. 
I  have  inserted  a  translation  of  this  paper  in  the  Annals^  vii.  455, 
to  which  I  refer  the  reader.  It  will  be  seen  by  a  perusal  of  that 
paper  that  the  two  substances  have  a  very  close  resemblance  to  each 
other,  supposing  always  that  the  albumen  has  been  previously 
coagulated  by  heat. 

3.  Method  of  separating  Gluten  from  Starch, — KirchhofT,  to 
whom  we  are  indebted  for  the  discovery  of  the  method  of  convert- 
iog  starch  into  sugar,  observed  that  the  process  did  not  succeed  so 
well  with  starch  from  grain  as  with  potatoe  starch.  ,  This  be  consi- 
dered as  owing  to  the  presence  of  gluten,  with  which  starch  from 
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grain  is  always  more  or  less  contamiDat^d.  He  fell  upon  the  follow- 
ing method  of  separating  this  gluten^  which  succeeded  perfectly : 
3  lb.  of  potash  are  dissolved  in  100  lb.  of  water,  and  the  solution 
miiced  with  4  lb.  of  good  slacked  quick-lime.  The  mixture  is  fre- 
quently agitated  during  three  hours,  and  then  the  clear  liquid  is 
drawn  off,  and  kept  for  use  in  close  vessels.  For  every  pound  of 
starch  to  be  purified,  a  pound  of  this  alkaline  ley  must  be  taken. 
It  must  be  poured  on  the  starch,  and  allowed  to  remain  in  contact 
with  it  at  a  moderate  temperature  for  two  or  three  days.  It  acquires 
a  brown  colour  from  the  gluten,  which  it  dissolves,  and  the  starch 
becomes  much  whiter  and  purer.    (Schweigger's  Journal,  xiv.  .^85.) 

4.  Malambo  Bark. — ^This  is  the  bark  of  an  unknown  tree  in 
South  America,  which  has  been  long  used  in  medicine,  and  is  con- 
sidered as  an  efTecftial  cure  of  locked  jaw.  From  the  accounts  of 
MM.  Bonpland  and  Zea,  there  is  reason  to  consider  the  plant  as 
belonging  to  the  family  of  magnolia^  and  very  probably  to  the  ffenos 
tvintera.  A  chemical  examination  of  this  l^rk  has  been  published, 
both  by  M.  Cadet,  in  the  Journal  de  Pharmacie,  and  by  M.  Yau- 
quelin,  in  the  Ann.  de  Chim.  Its  principal  ingredients  are  three 
in  number,  namely, 

(I.)  ^  volatile  Oil,  obtained  by  distilling  a  mixture  of  one  part 
of  bark  and  10  parts  of  water.  It  has  a  yellow  colour,  and  a  smell 
intermediate  between  that  of  pepper  and  thyme.  Its  taste  is  acrid. 
It  is  very  soluble  in  alcohol,  and  a  little  so  in  water.  It  is  specifi- 
cally lighter  than  water. 

(2.)  A  Resin,  obtained  b^  macerating  the  bark  in  alcohol,  and 
evaporating  that  liquid.  This  resin  is  very  abundant.  Its  colour  is 
brown.  It  is  brittle,  and  has  the  usual  resinous  fracture.  When 
put  into  the  mouth,  it  appears  at  first  to  have  no  flavour,  but  an  in- 
tensely bitter  taste  gradually  developes  itself.  It  is  very  soluble  in 
alcohol,  and  is  again  precipitated  by  the  addition  of  water.  It  is 
insoluble  in  alkalies.  When  thrown  upon  a  hot  body,  it  is  almost 
entirely  dissipated  in  smoke,  which  has  the  odour  of  frankincense. 

(3.)  An  Extract,  which  is  obtained  by  macerating  the  bark  in 
water.  Its  colour  is  yellowish  brown.  It  is  brittle  when  dry ;  but 
attracts  moisture  when  exposed  to  the  atmosphere.  When  properly 
washed  in  alcohol,  it  has  no  bitter  taste.  When  heated  in  close 
vessels,  it  yields  a  brown  oil,  and  a  liquid  which  reddens  the  infu- 
sion of  litmus ;  but  from  which  potash  disengages  a  sensible  quan- 
tity of  ammonia.  The  residual  charcoal,  when  burnt,  leaves  a 
notable  quantity  of  carbonate  of  potash,  coloured  green  by  man-* 
gaiiese.     (See  Ann.  de  Chim.  xcvi.  1 13.) 

5.  Cork, — Chevreul  has  published  a  very  elaborate  set  of  experi- 
ments on  this  substance,  which,  from  its  yielding  suberic  acid 
when  treated  with  alcohol,  is  considered  by  chemists  as  consisting 
chiefly  of  a  peculiar  vegetable  principle,  to  which  the  name  of  suber 
has  been  given.  Chevreul  has  contrived  a  new  apparatus  for  the 
analysis  of  vegetable  bodies. '  It  consists  of  a  small  Papin's  digester^ 
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lia?ing  a  vessel  of  silver  adapted  to  its  inside^  and  having  a  tube 
proc^diog  from  its  top  connected  witli  a  set  of -Woulfs  bottles,  in 
order  to  collect  the  liquid  products  that  come  over.  The  vegetable 
substance  is  put  into  this  digester  first  with  water ;  and  when  that 
liquid  has  extracted  every  thing  that  is  soluble,  the  same  process  is 
repeated  with  alcohol.  The  advantage  of  the  apparatus  is,  that  the 
heat  of  these  liquids  may  be  increased  considerably  above  the  boil- 
ing pointy  which  enables  them  to  exert  a  more  powerful  solvent 
energy.  The  analysis  of  cork  was  given  as  an  example  of  this 
method. 

Cork,  when  treated  in  this  manner  with  water,  gave  out  an 
aromatic  principle^  and  a  little  acetic  add,  which  passed  over  with 
the  water  into  the  receiver.  The  extract  formed  by  the  water  con- 
tained two  colouring  matters,  the  one  yellow,  the  other  red\  an 
aad,  tbe  nature  of  which  was  not  determined;  gallic  acid;  an 
astringent  substance;  a  substance  containing  axote;  a  substance 
soluble  in  watery  and  insoluble  in  alcohol;  gallate  of  iron;  lime ; 
and  traces  of  magnesia :  20  parts  of  cork  thus  treated  by  vnXti  left 
17*15  of  insoluble  matter. 

The  undissolved  residue,  being  treated  a  sufiBcient  number  of 
times  with  alcohol  in  the  same  apparatus,  yielded  a  variety  of  bodies, 
but  which  seem  reducible  to  three;  namely,  cerin,  resin,  and  an 
oiL 

Ceria  is  a  name  which  Chevreul  has  thought  proper  to  give  a 
crystallized  substance  that  precipitates  gradually  when  the  alcohol 
digested  on  the  cork  is  concentrated  to  one  sixth  of  its  bulk,  and 
then  set  aside.  The  name  is  unfortunate,  as  it  had  been  already 
njplied  by  John  to  that  part  of  common  wax  which  dissolves  in 
aioohol.  The  insoluble  part  of  wax  he  had  denominated  myricine^ 
\t,  thjsrefore,  the  new  substance  of  Chevreul  be  different  from  the 
cerin  of  John,  as  would  appe^vr  to  be  the  case  from  his  experiments, 
it  will  be  necessary  to  contrive  a  new  name  for  it.  Cerin  is  white, 
and  in  small  needles.  It  does  not  melt  in  boiling  water,  but  be- 
eomes  soft,  and  sinks  to  the  bottom  of  that  liquid ;  while  wax 
melts  at  145°,  and  swims  upon  the  surface  of  water.  When  heated 
or  distilled,  it  undergoes  nearly  the  same  changes  as  wax.  Jt  is 
rather  more  soluble  in  alcohol  than  wax ;  1000  parts  of  boiling 
alcohol  dissolving,  according  to  Chevreul,  2*42  parts  of  cerin  and 
only  two  parts  of  wax.  Nitric  acid  gradually  dissolves  it,  and  con- 
verts a  portion  of  it  into  oxalic  acid.  It  did  not  dissolve  in  an 
alcoholic  solution  of  potash. 

The  20  parts  of  cork  thus  treated  with  alcohol  and  water  still 
wdghed  14  parts.  They  consisted  of  suber,  but  not  in  a  state  of 
complete  purity.     (Ann.  de  Cbim.  xcvi.  141.) 

6.  Actum  of  Tannin  on  Mucilage. — Grass mann  has  published  a 
set  of  experiments  showing  that  when  infusion  of  nutgalls,  or  any 
other  liquid  containing  tannin,  is  mixed  with  a  vegetable  mucilage, 
a  precipitate  falls,  which  he  calls  tannate  of  mucilage^    The  uvvxcv- 
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lages  on  which  the  experiments  were  made  were  syrup  of  marih 
mallows,  Iceland  lichen,  lintseed,  and  quinceseeds.  (Schweigger's 
Journal,  xv.  42.) 

I  ascertained  long  ago  that  gum  is  not  precipitated  from  water 
by  tannin.  Dr.  Bostock  found  that  solutions  of  pure  mucilage  were 
not  altered  by  infusion  of  nutgalls.  I  conceive,  therefore,  that  the 
juices  examined  by  Grassmann  contained  starch,  and  that  the  pre- 
cipitate which  he  obtained  was  a  tannate  of  starchy  or  rather  perhaps 
a  tannate  of  gluten,  to  which  its  properties  seem  to  make  it  ap- 
proach. 

7.  Malting, — It  is  well  known  that  during  the  process  of  aalting 
a  sweet  matter  is  generated  in  grain.  When  barley  meal  is  infused 
in  hot  water,  and  kept  in  that  state  for  some  time,  the  same  saccha- 
rine matter,  as  is  well  known,  is  formed.  No  light  has  hitherto 
been  thrown  upon  this  process,  though  it  is  essential  towards  the 
theory  of  brewing  and  distillation.  But  Kirchhoff,  whose  views 
were  naturally  turned  towards  this  subject,  by  his  discovery  of  the 
method  of  converting  starch  into  sugar  by  means  of  acids,  has 
lately  published  an  experiment,  which  constitutes  an  essential  and 
important  step  in  the  theory  of  fermentation.  Barley  meal  contains 
both  gluten  and  starch.  If  pure  starch  be  infused  in  hot  water,  it 
is  not  converted  into  sugar.  Neither  does  gluten  become  saccharine 
matter  when  treated  in  the  same  way.  But  if  a  mixture  of  pure 
dried  pulverized  wheat  gluten  and  potatoe  starch  be  infused  in  hot 
water,  the  starch  is.  con  verted  into  sugar.  During  the  process  an 
acid  is  evolved  ;  yet  the  gluten  is  little  altered  ;  and  if  the  liquid  be 
filtered,  most  of  it  remains  upon  the  filter.  But  it  does  not  answer 
when  employed  a  second  time  to  convert  starch  into  sugar.  It 
appears,  then,  that  it  is  the  gluten  which  acts  upon  the  starch,  and 
converts  it  into  sugar.  By  melting,  the  gluten  undergoes  a  change, 
which  enables  it  to  act  more  powerfully  in  turning  the  starch  of  raw 
grain  into  sugar.     (Schweigger's  Journal,  xiv.  389.) 

8.  Clarifying  the  Syrup  of  the  Sugar  Cane — In  the  Ann.  dc 
Chim.  xev.  232,  it  is  stated  that  a  Frenchman,  M.  Dorion,  has 
pointed  out  s^  very  simple  mode  of  clarifying  the  syrup  of  the  sugar- 
cane. He  merely  throws  into  the  boiling  juice  a  certain  quantity  of 
the  bark  of  the  pyramidal  ash  in  powder.  The  sugar  planters  of 
Guadaloupe,  it  is  stated,  have  made  him  a  present  of  a  hundred 
thousand  francs ;  those  of  Martinique  have  given  him  an  equal  siiofv; 
and  the  English  planters  have  purchased  the  secret  at  the  expense  of 
four  hundred  thousand  francs. 

I  have  had  som^  conversation  on  the  subject  of  this  statement 
wiih  a  friend  of  mine,  a  sugar  planter  lately  come  from  the  West 
Indies.  He  informs  me  that  this  plan  has  been  tried  in  the  West 
Indies,  that  it  has  been  known  for  years,  that  he  himself  has  em- 
ployed it ;  but  he  never  heard  M.  Dorion's  name  mentioned  by  any 
])erson.  and  is  quite  sure  that  the  alleged  purchase  of  the  method 
by  the  English  planters  is  no^  true« 


J 


18i;.]  during  the  Year  1816,  55 

XV.   ANIMAL  BODIK8. 

1.  Memlranes. — ^Dr.  John  has  published  a  chemical  analysis  of 
the  membranes  of  different  parts  of  the  body,  of  which  I  inserted 
a  translation  in  the  Annals^  vii.  419.  The  results  were  as  follows: — 

(1.)  Epideimis  of  the  foot.    It  was  composed  of 

Indurated  albumen « . .  93  to  95 

Mucus^  with  a  trace  of  animal  matter 5 

Lactic  acid 

Lactate  of  potash 

Phosphate  of  potash 

Muriate  of  potash 

Sulphate  of  lime 

Ammoniacal  salt 

Phosphate  of  lime 

Manganese  ?  and  iron 

Soft  fat    ^ 0*05 

(2.)  Epidermis  from  the  Arm  of  a  Woman  afflicted  with  Herpes 
was  composed  of 

Indurated  albumen    92  to  93 

Mucus^  becoming  insoluble  by  evaporation,  "^ 

and  gelatinous  mucus,   precipitated  by  >    G  to    7 

nutgalls  J 

Lactic  acid,  and  the  above  stated  salts  ••••••  1 

Soft  fat f  to    1 

(3.)  Horns  of  Black  Cattle  were  composed  of 

Indurated  albumen     ;  • .  •  •  90 

Gelatinous  albumen  with  osmazom  ? 8 

Lactic  acid 

liactate  of  potash 

Sulphate,  muriate,  and  phosphate  of  potash 

Phosphate  of  lime 

Trace  of  oxide  of  iron 

Ammoniacal  salt 

Fat 1 

(4.)  Hoofs  of  Horses  possess  all  the  characters  of  horn. 

2.  Sugar  of  Diabetes.  —  Chevreul,  by  concentrating  diabetic 
urine,  and  setting  it  aside,  obtained  the  sugar  in  small  crystals. 
These  being  dissolved  in  boiling  alcohol,  the  liquid  deposited  white 
crystals  of  the  sugar.  It  possessed  all  the  properties  of  the  sugar  of 
grapes.  Its  crystals  have  the  same  shape ;  it  is  equally  soluble  in 
water  and  alcohol  with  that  sugar;  and,  like  it,  melts  when  exposed 
to  a  gentle  heat.     (Ann.  de  Chlra.  xcv.  319.) 

3.  Colouring  Matter  of  the  Blood  — Some  years  ago  Mr*  Brande 
published  an  important  paper  on  the  blood,  in  which  be  demon- 
strated, by  decisive  experiments,  that  the  colouring  matter  of  that 
fluid  was  not  subphosphate  of  iron,  i(s  had  hitherto  been  sujg^osed^ 
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but  a  peculiar  animal  matter,  the  properties  of  which  he  describes. 
A  similar  doctrine  had  been  maintaineid  by  Berzelius ;  but  bis  work 
on  Animal  Chemistry^  having  been  published  in  the  Swedish  Ian* 
guage,  remained  unknown  to  the  chemical  world  in  general.  M. 
Vauquelin  has  recently  verified  the  experiments  of  Mr.  Brande,  and 
added  some  new  ones  on  the  same  subject.  According  to  his  expe- 
riments^ the  colouring  matter  of  the  blood  may  be  obtained  in  the 
following  manner : —  - 

Let  the  clot  or  coagulum  of  blood,  well  freed  from  the  serum,  be 
put  upon  a  seirce,  and  well  mixed  with  four  parts  of  sulphuric  acid 
diluted  with  eight  parts  of  water.  Heat  the  mixture  to  the  tempe- 
rature of  158^,  and  keep  it  at  that  temperature  for  five  or  six  hours. 
Filter  the  liquid  while  hot,  and  wash  the  residue  with  as  much  hot 
water  as  you  employed  of  acid.  Evaporate  the  liquids  to  one-half, 
and  then  add  ammonia  till  the  excess  of  acid  is  almost,  but  not 
quite,  saturated.  The  colouring  matter  precipitates.  Decant  off 
the  clear  liquid,  and  wash  the  colouring  matter  with  water  till  that 
liquid  ceases  tp  precipitate  the  nitrate  of  barytes.  Then  throw  it 
upon  a  filter;  and  when  well  drained,  scrape  it  off  with  an  ivory 
knife,  and  let  it  dry  in  a  capsule.  Thus  prepared,  it  possesses  the 
following  properties : — 

It  has  neither  taste  nor  smell.  When  suspended  in  water,  it  has 
a  wine-red  colour;  but  when  dry,  it  appears  as  black  as  jet.  In 
this  state  it  dissolves  readily  both  in  acids  and  alkalies,  and  gives  a 
purple  colour  to  the  solutions.  Muriate  of  barytes  does  not  occasion 
any  precipitate  in  its  solution  in  muriatic  acid.  Nor  is  any  change 
produced  by  gallic  acid  or  prussiate  of  potash.  The  infusion  of 
nutgalls  (Mrecipitates  it,  but  does  not  occasion  any  change  of  colour. 
When  heated,  it  neither  alters  its  form  nor  colour,  but  gives  out  an 
animal  odour,  and  furnishes  carbonate  of  ammonia  and  a  purple  oil, 
but  scarcely  any  gas.  The  charry  residuum  is  as  bulky  as  the  ori-' 
ginal  substance.  Diluted  nitric  acid  dissolves  it  without  altering  its 
colour.  Nitrate  of  silver  does  not  render  the  solution  turbid  ;  but 
acetate  of  lead  throws  down  a  brown  precipitate.  (Ann.  de  Chim. 
et  Phys.  i.  9.) 

4.  Cj/st  in  the  Human  Liver. — Laugier  has  examined  the  matter 
contained  in  a  cyst  attached  to  the  Hrer  of  a  woman  between  the 
age  of  60  and  70.  When  treated  with  boiling  alcohol,  that  liquid, 
on  cooling,  deposited  crystals  of  adipocire.  Tlie  residue  was  dry. 
When  triturated  with  potash,  it  gave  out  very  little  ammonia,  and 
did  not  sensibly  dissolve.  When  burned,  it  left  *JS  per  cent,  of  its 
original  weight,  which  turned  out  to  be  phosphate  of  lime.  (Ann. 
de  Chim.  et  Phys.  ii.  126.) 

5.  Chyme.^^We  are  indebted  to  Dr.  Marcet  for  the  examination 
of  a  quantity  of  chyme  from  the  stomach  of  a  turkey.  It  was  a 
homogeneous,  browDish,  opake  pulp,  having  the  smell  which  is 
peculiar  to  poultry.  It  was  neither  acid  nor  alkaline,  and  became 
putrid  in  12  days.  When  evaporated  to  dryness,  it  left  nearly  one 
lifth  of  its  weight  of  solid  matter.    It  contained  albumen.     When 
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greedy  it  left  12  parts  in  the  1000  of  tharcolil.  This  residuum 
^tained  iroo,  lime^  and  an  alkaline  muriate.  (See  Annals  of 
fhUosophy^  vii.  235.)^ 

6.  Chyle. — ^We  are  indebted  to  the  same  chemist  for  an  examina- 
lioD  of  chyle  collected  from  the  thoracic  ducts  of  dogs  within  three 
hmis  after  they  had  been  fed.  Chyle  from  vegetable  food  was  a 
aemitransparent,  inodorous,  colourless  fluid,  having  a  very  slight 
milky  hue.  It  contained  a  coagulum  like  the  white  of  an  egg,  but 
|ttDk.  This  coagulum  contained  albumen.  The  specific  gravity  of 
the  serous  portion  was  1*02.  It  did  not  putrefy  in  10  days,  but 
acquired  a  smell  similar  to  that  of  sour  cream.  It  contained  abun- 
dance of  albumen.  When  evaporated,  it  left  4*8  per  cent,  of  a 
fellow,  deliquescent  residue. 

The  chyle  from  animal  food  was  white  and  opake,  and  had  a  more 
distinct  pink  hue.  In  other  respects  it  was  similar  to  the  preceding. 
iOnly  the  coagulum  putrefied  sooner,  and  the  solid  residue  of  the 
Herum  was  seven  per  cent.  These  liquids,  when  distilled,  gave  out 
[fDoisture,  carbonate  of  ammonia,  and  a  heavy  fixed  oil.  The 
^vegetable  serum  left  three  per  cent,  of  charcoal,  the  animal  serum 
only  one  per  cent.  The  presence  of  iron  was  recognised  in  the 
residuum,  and  the  same  proportion  of  salts  that  exist  in  animal 
fluids  in  general.     (See  Annals,  vii.  234.) 

7.  Excrements  of  Silk  Worms, — Brugnatelli  has  discovered  the 
existence  of  uric  acid  in  the  red  excrementitious  matter  emitted  by 
thephalenas  of  silk  worms.     (Ann.  deChim.  xcvi.  55.) 

8.  Gases  in  the  Intestines  of  a  healthy  Man. — MM.  Magendie 
ind  Chevreul  lately  examined  the  gaseous  bodies  in  the  intestines  of 
lour  healthy  young  men,  who  were  executed  in  Paris,  about  an 
hour  after  the  execution.    The  results  were  as  follows  : — 

•  In  the  stomach,  the  gases  consisted  of 

Oxygen 11*00 

Carbonic  acid    14*00 

Hydrogen 3*55 

Azotic    71*^^ 

100*00 
In  the  small  intestines,  of 

Oxygen 0*00 

Carbonic  acid 24*39 

Hvdrogen 55*53 

Azotic    20-08 


100-00 
la  the  large  intestines,  of 

Oxygen 0*00 

Carbonic  acid 43*50 

Carbureted  hydrogen,  with  traces  of  sulphureted  hydrogen . .  5*47 

Azotic   • 5103 

\00*Qi^ 
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Id  another  individual,  the  gases  of  the  small  intestines  were- 

Oxygen 0*00 

Carbonic  acid    .....%..• * 40*00 

Hydrogen ....••• 51  "15 

Azote 8*85 

100-00 
Those  in  the  large  intestines,  of 

Oxygen 0*00 

Carbonic  acid    7^*00 

Hydrogen  and  carbureted  hydrogen ....  1 1*60 
Azotic 4 18-40 

100-00 

The  stomach  in  this  individual  contained  only  a  single  bubbi 
gas.  • 

In  another  individual,  the  gases  in  the  small  intestines  were 

Oxygen 0*00 

Carboniq  acid    • 25O0 

Hydrogen 8-40 

Azotic   66-60 

100-00 
The  coecum  contained 

Oxygen 0-00 

Carbonic  acid    •• 12*50 

Hydrogen 7'50 

Carbureted  hydrogen    , 12*50 

Azotic   67*50 

100*00 

I  should  like  to  have  seen  the  method  stated  whicli  >yas  empio 
in  analysing  this  gas. 
The  rectum  contained 

Oxygen , 0-00 

Carl)onic  acid    42*86 

Carbureted  hydrogen    11-18 

Azotic    . . . . ' , 45-96 

100*00 
(See  Ann.  de  Chim.  et  Phys.  ii.  292.) 

VIL    MINERALOGY. 

This  branch  of  science,   being  a  dependant  upon  chemis 
shares  with  it  the  general  attention,  and  makes,  in  copsequei 
more  rapid  advances  than  most  of  the  other  physical  sciences, 
shall,  as  usual,  divide  it  into  the  two  great  departments  of  O 
iogmfsi/  and  Geog?iosy. 


y 
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I.   ORYCTOGNOST. 


This  branch  of  mioeralogy,  as  far  at  least  as  the  analyses  of 
nioerals  are  concerned,  owes  more  to  Professor  Berzelius  during 
the  last  two  or  three  years  than  to  any  one  else.  But  there  are 
lome  improvements  applying  to  mineralogy  in  general  which  we 
must  first  notice  before  we  state  the  analyses  that  have  made  their 
appearance  since  our  last  historical  sketch. 

1.  New  Blowpipe.  —  The  new  blow-pipe,  invented  by  Mr. 
Brooke,  and  executed  by  Mr.  Newman,  of  which  a  description  has 
been  given  in  the  Annals^  vii.  367,  promises  to  constitute  one  of 
the  greatest  improvements  which  has  been  hitherto  introduced  into 
practical  mineralogy.  I  have  no  doubt  that  it  will  speedily  come 
into  general  use,  and  that  it  will  enable  the  student  of  mineralogy 
to  determine  many  important  particulars  which  he  has  hitherto  been 
too  often  obliged  to  take  upon  trust.  Dr.  Clarke  has  already  shown 
what  an  important  instrument  of  analysis  this  blow-pipe  may  be 
made  when  a  proper  mixture  of  oxygen  and  hydrogen  gases  is  sub* 
sdtuted  for  gomroon  air. 

2.  Electric  Properties  of  some  Minerals. — Haiiy  has  observed 
that  some  varieties  of  electric  calamine,  or  silicated  zinc,  are  con- 
stantly electric  at  the  common  temperature  of  the  air,  and  do  not 
require  to  be  heated.  This  is  the  only  mineral  hitherto  observed  to 
possess  that  property.  But  some  Spanish  tourmalines  become 
electric  by  simple  pressure  between  the  hands.  Some  topazes, 
especially  those  of  Siberia,  of  a  white  colour,  preserve  the  electric 
virtue  for  a  very  long  time  after  having  been  heated.  (Ann.  de 
Chira.  et  Phys.  u  447.) 

3.  Pure  chemical  mineral  System. — Berzelius  has  published,  in 
the  fourth  volume  of  Afhandlingar  i  fysik,  kemi  och  Mineralogi, 
p.  1,  printed  at  Stockholm  towards  the  end  of  1815,  an  elaborate 
paper,  entitled,  Forsok  till  elt  rent  kemiskt  mineral  System,  Essay 
towards  a  pure  chemical  System  of  Mineralogy.  In  this  paper  he 
takes  a  review  of  some  of  the  most  recent  mineral  systems,  namely, 
those  of  Werner,  Haussman,  and  Haiiy,  and  points  out  their  de- 
fects and  inconsistency  with  his  usual  freedom.  He  then  gives  us 
his  own  arrangement  of  the  mineral  kingdom,  founded  upon  the 
view  which  he  bad  already  explained  in  his  Attempt  to  establish  a 
pure  scientific  System  of  Mineralogy,  an  English  translation  of 
which  was  published  in  London  in  1814.  It  was  my  intention  to 
have  entered  in  this  place  into  considerable  details  respecting  Ber- 
zelius's  views ;  and  the  more  so,  because  I  perceive,  with  regret, 
that  his  intentions  have  been  misunderstood,  and  that  his  opinions 
have  been  treated,  in  a  cotemporary  journal,  with  a  harshness  and 
want  of  respect  to  which  they  are  by  no  means  entitled.  But  this 
historical  sketch  has  already  extended  to  such  a  length,  that  I  can 
do  no  more  than  exhibit  an  imperfect  table  of  his  classification.  It 
will  serve,  at  least,  to  give  the  reader  an  idea  of  the  principles  of 
bis  classification. 
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CLASS  I. 

It  consists  of  substances  formed  according  to  the  principl 
unorganic  nature,  that  is,  in  which  tlie  compound  bodies  c 
first  order  contain  only  two  elements. 

A.  OXYGBN. 
Oxygen O 

B.    COMBUSTIBLB  BODIE9, 

Order  L    MeiaUoids. 
First  Family:  Sulphur. 

CoMBOa ••...Solphor  S 

•  • 

Oxides Solphnrons  acid    S 

••• 
Snlpharic  acid  S 

Second  Family :  Muriaticum. 

•• 

Oxides .Mariatic  acid    M 

Third  Family:  Nitricum. 

Sttboxide .....Azote N 

Fourth  Family:  Boron. 

Oxide  Boracic  acid B 

Fifth  Family :  Carbon. 

CcNBimoD   Diamond C 

Anthracite 


Oxide    • Carbonic  acid 


Sixth  Family:  Hydrogen. 

Snlpbnret Snlpbar.  hydrogen  S  H  +  S 

Carbnret ^...Carbor.  hydrogen. 2H  +  C 

Oxide  Water 8H  +  O 

Order  11^    Ekciro^negaiive  Metals. 

It  includes  those  metals  whose  oxides  in  combination  with 
bodies  rather  perform  the  office  of  acids  than  of  bases. 

First  Family :  Arsenic. 

Native Native  arsenic  •• ••••  As 

Mpharets Realgar 

Orpiment 

Oxide. •• Arsenic  flowers • As 


Second  Family:  Chromium. 

Oxide ^..  Chronocre Ch? 
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Third  Family :  Molybdenam« 

'  Mpharet •  MolybdeoB Mo  +  SS 

... 
^  OMe ^ Molj^bdcnmn  odire Mo 

Fourth  Family :  Antimony. 

Xative NatWe  antimony Sb 

Wpbttrels  ..••••••  Snlpbnret    Sb  +  3  S 

Plttmose  ore  ? 

Tinder  ore? 

••• 

Red  antimonj  ore Sb  +  2  SbS* 

;    Oiidei. Radiated  oxide  of  antioiooj  Sb 

Antimony  ochre Sb^ 

Fifth  Family :  Titaniam. 

Oxiflei Anatase 

Ratbil 

Sixth  Family :  Silicon. 

Oxide  ••« •  1.  Pore  Rock  Crystal •  Si 

Qoarta 

Galcedony,  &c. 
t.  Mixed  Cameliaa 
Agate 
Jasper 
Iron  flinty  &c. 

Order  III,    Electro^sitive  Metals. 

Those  metals  whose  oxides  rather  perform  the  oflBce  of  bases  than 
t(  acids* 

DirisioN  I. — Metals  whose  oxides  at  a  higher  temperature^ 
iither  alone,  or  by  the  intervention  of  charcoal  powder,  are  reduced, 
oad  constitute  the  radical  of  the  suhstances  formerly  called  meiaUk 
oxides. 

First  Family:  Iridium. 

0»iet..«..^ Native  iridium I  +  Osl 

Second  Family :  Platinum. 

Nati^e.^ Piatina  sand Pt 

BlaclE  piatina 

Third  Family:  Gold. 

Vstire Native  gold Aa 

Teilnrct Graphic  ore AgT«  +  3  AuT« 

Yellow  ore AgT«  +8PbX*  +  3  AaT» 

Fourth  Family:  Mercury. 

Nalive Native  mercury Hg 

%dpharet  Cinnabar Hg  S* 

Liver  ore 

Stinkzinober 

Xviatei •  •  Mercurial  horn  ore Hg  +  2  M 

Native  calomel Hg  -f  M 
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Fifth  Family:  Palladium. 

Native Palladiain Pa 

Sixth  Family:  Silver.  ' 

Native Native  silver Ag 

Siilpliarets Silver  glance Ag  S« 

Brittle  glance  ore 

•  Red  silver  ore   Sb  +  8  8b  S3  +  6  Ag  S* 

Stibiets  Antimonial  silver  ore Ag'  Sb 

Silver  antimonial  ore  Ag3  Sb 

Anrets Electrum Ag  Au* 

Auriferous  silver Ag*  An 

Hydrargyret Solid  amalgam Ag  Hg* 

Liquid  amalgam 

••     •* 
Muriate Hornsilver    Ag  M* 

Carboaate Grey  silver  ore Ag  C*  +  AgSb? 

SeveDth  Family:  Bismuth. 

Native Native  bismuth Bi 

Sulphurets  ........  Bismuth  glance Bi  S* 

Subsulphuret Bi«8 

Needle  ore PbS»+  2CttS+  2  Bi  S« 

•• 
Oxide Bismuth  ochre   Bi 

Eighth  Family :  Tin. 

Sulphuret  , See  Copper 

Oxide Tin-9tone Sn 

Wood  tin 

Ninth  Family:  Lead. 

Native Native  lead Pb 

Sulphurets Galena Pb  S' 

Containing  silver 

Containing  cobalt,  &c. 

Antimonial  lead  ore Pb  S'  +  2  Cn  S  +  Sb  S^ 

Light  white  silver  ore Sb  S3  +  Ag  S'*  +  5  Pb  S« 

Dark  white  silver  ore Ag  S«  +  4  Sb  S^  +  5  Pb  S» 

Compact  galena  ? 

Bismnth  silver  ore Ag  S«  +  2  Pb  S«  +  3  Bi  S« 

Telluret Black  tellurium  ore Au  Te*  +  Pb  Te«  +  2  Pb  S» 

Oxides.. Yellow  oxide Pb 

Native  minium  Pb 

Sulphate Sulphate  of  lead PbS> 

Murio-carbonate  . .  Corneous  ore Pb  M"  •(•  Pb  C 


.•    •• 


Phosphate Green  lead  ore Pb  P' 

Fibrous      and       conchoidal 
phosphate 

Carbonate , .  White  lead  ore Pb  £• 

Black  lead  ore 

Chromate   Red  lead  ore Pb  Ch 

Molybdate Yellow  lead  ore Pb  Mo^ 
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Tenth  Family:  Copper. 

Native  copper Cu 

eU ,  Grey  copper  ore   Cn  8 

—  from  Rudolstadt Fe  8*  -i-  Cu  S 

—  from  Westanfors    Kriks- 

grufva FeS*-f-  4Ca8 

—  from  Hittedal  Fe  S«  +  8  Co  8 

Black  copper  ore 

Scb  wa  rzgaltig;cr  z 

Leadfablore , (PbSb)  -f  SCoS  -h  8  Ft  S* 

Copper  fahlore 

TiD  pyrites Sn  8«  •»-  9  Cu  S 

Copper  bismuth  ore Bi  S*  +  8  Cu  8 


Red  copper  ore. ...« Cu 

Copper  black Cn 


a.       ••• 


Sulphate  of  copper Co  8* -f.  10  H*  O 

Greeo  schlag  of  grey  copper 

ore    'Cvli'sV  3  H<  O 

lie Copper  sand Cn«  M  -i-  8  H*  O 

>bate   ....  Phopphate  of  copper Cn  P 

te Malachite Cu  C -f- H*  O 


••     *• 


irbonate..  Aznre  copper  ore... Co  +  811^0  •¥  8CnG 

Copper  green 

.•  ::: 

t  Trihedral  olWen  ore Cn  l^  Ai 

••• 
••  ••• 

Arseniate  of  copper Cn  1^  As  +  3  H*  O 

iate  ......  Bouroon's  arseniate  (2d,  3d, 

•  •• 

and  5th  variety)    Cu3  As  +  12  H*0 

.•     ::: 

Lenticular  copper  ore Cu^  As  +  36  H^  O 

i Dioptase 


.«% 


Silicious  copper  ore Cu  1^  S*  +  6  H«  O 

Eleventh   Family:  Nickel. 

Copper  nickel Ni  As  ? 


Black  ore  of  nickel Ni 

e Nickel  bloom 


Pimelite NiS*  +  20H«O 


Twelfth  Family:  Cobalt. 

t Cobalt  pyrites  Fe  $«  -f  4  Cu  S  +  12  Co  Ss 

\    Glance  cobalt Co  As 

Grey  cobalt  ore Co  As  +  Fe  As 

White  cobalt  ore Fe  As«  +  3  Co  A8«(+  8  Fe  S*) 


Black  cobalt  ore Co 

Sulphate  of  cobalt 


es Cobalt  bloom Co  1}  As  4-  6  H*  O 

Cobalt  ochre 

Thirteenth  Family :  Uranium. 

Pitch  ore    V 
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••       ••• 

Uranmica  ^ U  +  8U 

••• 
Uran  ochre.. ••. «...  U 

Fourteenth  Family:  Zinc* 

Sulphuret   Blende Zi  S* 

Oxide ZiDC  ochre Zi 

Sulphate White  vitriol Zi S«  +  lOH'O 

Carbonates Sparry  calamine    Zi  C* 

Earthy  calamine Zi  25  +  2H*0 

Siliciate Silicions  calamine    Zi  1  i  Si 

Atuminate?   Gahnite    Zi  AH 

Fifteenth  Family:  Iron. 

Native.. Fossil  iron Fe 

Meteoric 
Salphnret  Magnetic  pyrites Fe  S*  +  6  Fe  Si« 

Light  magnetic  pyrites Fe  S4  +  2  Fc  Si^ 

Iron  pyrites Fe  S^ 

tWbnret Graphite FeC^? 

Arseiitte Mispickel,  mixed  with  py- 
rites   : Fe  As*  +  FcS* 

Telloret Native  telinriiim FeTe»*? 

Oxides Hematite Fe 

Magnetic  iron  ore Fe  +  8  Fe 

Fer  oiigiste 

Sulphates   Green  vitriol  Fe  S*  +  14H«0 

Red  vitriol FelJS*  +  3  FeS«  +  3( 

Atramenfstetn    Fe«  S  +  6IPO 

Pitch-iron  ore    'Fe4"s  +  12  H«  O 

Phosphate Blue  iron  earth \   i?^  m  ^  >i  na  rk 

Native  Prussian  blue  ....  /  Fe  P*  +  4  H«  O 

••     •• 

Carbonate Sparry  irqn  ore Fe  C* 

Arseniate Cube  ore 

Strahlenerz Cu^As  +  2  Fe*  As  +  6 

Flockcnerz.. PI  IJ  As  +  2Fe«'As  +  1 


•••     •«# 


Chromite Chromate  of  iron AlCh  +  2FeCh? 

TitaniatcB  ........  Menachan 

Nigrin 

Compact  magnetic  iron-stone 

Siliciate Hedenbergite Fes'i«  +  4H«0 

Hydrate  • , Limonite 

Moorerze 

Sixteenth  Family :  Manganese. 

jlalpharet Sulphuret  of  manganese 

Superoxide    ......  Grey  manganese 1    •"• 

Black  manganese  . .  J    ^ 

Wad  - 
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Silvei^  manganese 

phate  .  •  • Phosptiate  of  manganete 

••     •• 
onate Compact  red  manganese  ....  Mg  C  +  2  H'  O 

*tate   Wolfram MgW  +  3FoW 

ilate    Tantalite.  Xf g  Ta  +  Fc  Ta 

ites Black  mapgankisel Mg  1}  Si  +  S  H*0 

•*         •*• 

Red  znan^ankisel  Mg  l|  Si' 

Pyrosiualite 

Seventeenth  Family :  Cerium* 

ite Cerite Ce  1}  Si 

ivisioN  11. — Metals  which  cannot  be  reduced  by  charcoal 
ier,  and  whose  oxides  form  the  earths  and  alkalies. 

First  Family:  Zirconium. 

Ue Zircon  or h«acinth    Z8? 

Second  Family:  Aluminiam. 

late Native  alamioa 

e Wavellite? 

Biliciate......  Pycnite  .. AFl  +  SAS 

Topaz A«Fl  -f  3  AS 

ate Sapphire 

Ruby 

Corandam 

Emery 

Coliyrite As  S  +  5  Aq 

Nepheline AS 

Disthene AS 

Pitch-stone AS*  +  Aq  ? 

Steinheiiite 

Hisingrite    AS+  fS  +  SFS 

Finite  ? 

Staurolite 

Almandine 

Fahlun  garnet 

Rothoffite mgS  +  FsS  +  4AS 

Manganese  flint  fromSpessart 
ates Diaspore 

Oriental  turqnois 

Earthy  wavellite 
boldiDg^  ....  Kaolin 

Lithomarge 

Mountain  soap 

Bole 

Terra  lemnia 

Fuller*s  earth 

Cimolite 

Clay 

Blue  clay 

Clay  slate 

Bituminous  shale,  &c« 

Third  Family :  Yttrium. 

tc.^ See  Calcium 

•  Mixtures  of  alamiDoiu  iilicates  with  fordgn  natttn  in  ]^w4tr« 

roL.  IX.  N^L  E 


VLTl 

} 
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Tantolate Yttrotantaluin Y«  Ta 

—  coDtaiDiDg  tungsten 
"-'  cootainiog  uranium 

Siliciate Gadolinite f«S  +  ce«S  -f  SYS 

Fourth  Family:  Glucinum. 

Siliciates Emerald G  S*  +  2AS« 

•—  containing  chromium 
•—  containing  tantalum 

—  containing  tin 

Euclasc   GS*  +  2AS  +  « 

Fifth  Family :  Magnesium. 

Suiphate Epsomsalt Mn  S*  +  lOH'O 

Carbonate Magnesite Mn  C> 

Picrolite 

Borate Boracitc Mn  B^ 

Siliciates Steatite    M  S3 

Meerscliaam  M  S3  +  5  Aq 

Precioos  serpeatine M  8*  +  Aq  ? 

Serpentine 

Chlorite 

Soapstone M  S*  +  A  S« -f  9  Aq 

Nephrite 

Indurated  fahlunite  .  .^ . , . . .  M  S«  +  2  A  8 

Hjperstene M  S»  +  8F8«? 

Bronzite FS»  +  3MS«? 

Olivine fS+4M8? 

Pargasite 

Laznlite 
Alominates    Spinell M  A^ 

Pleonast 

Sixth  Family:  Calcium. 

••  ••« 

Sulphates Anhydrous  gypsum Ca  S* 

.*    *•• 

—  containing  water    Ca  S«  +  9  H'  O 

••     •• 
Phosphate  •., Apatite   Ca  P* 


•«    t. 


Fluate Fluorspar Ca  F 

Yttrocerite 

••    •• 
Carbonate Calcareous  spar Ca  C^ 

Bitter  spar Ca  C*  +  Mn  C« 

Gurofian MnC«  +  SCaC" 

Frankenh^ner  bitter  spar. .  Ca  C  +  8  Mn  C* 
Arragonite 

Borosilicate Datolite 2  C  Bo*  +  2CS*  +  H«  O 

Botryolite 2  C  Bo«  +  2CS4  +  H«0 

•  ■  • 
•  •       ••• 

Arseniate  Pharmacolite Ca  As  +  6  H'*  O 

••    'It 

Tnngstate   Tungsten CaW 

Silicio  titaniate. . . .  Sphene 

Siliciate Triple  silicate  from  Edelfors  C  S« 

Table  spar 3  CS^  +  Aq 

Lomonite.  C  S«  +  A  S*  +  6  Aq 

Mealy  aeolite C  S3  +  AS'  +  4  Aq 

Stilbite CS3  +  AS*  +  8Aq 

Scborlova  beryl soapoiite  ••  CS  -f  3AS 
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Borkhalts  zeolite CS*  +  SAS 

Needle  stooe  C  S«  +  5  A  S  +  3  Aq 

Foliated  prehnite FS  +  3  CS  +  9  AS  +  Aq 

Radiated  prehnite FS  +  6CS  +  15  AS  +  8Aq 

ILoopholite FS  +  5CS  +  9  AS 

Chrysoberyl 

Malacolite >    r  at  ^  ^  o* 

Grammatite    J    C  y  +  H  S» 

Asbestos CS*+  M  S» 

Actynolite CS*  +  f  s«  +  8  MS» 

Coccolite inj5S«+2fS«+6MS«+  12  CS* 

Byssolite CS»  +  MS*  +  mgS*  +  f  S* 

Yeuite CS  +  4fS 

Blackgamet fS  +  SFS+SCS 

Melanite fS+3FS  +  2AS+6CS 

Tharingian gamet CS  -f  FS 

Aplome   CS  +  FS  +  2AS 

Grossnlaria f$  +  SF)i  +  4AS  +  HXTS 

Laboite MS  +  2  FS+  12  A  S  +  15  C  S 

Colopbooite (MgS  +  2FS+ )MS+3AS  +  4C3 

Danoemom garnet   MgS  +  FS  +  CS  +  2AS 

Pyrope CS  +  4MS+6FS+I5AS 

Allochroite MgS  +  f8+3FS+ AS+  dCS 

Cinnamoii  stone,  or  Vesavian  FC  +  4CS  +  5AS 

Idocrase , FS  +  5AS  +  6CS 

4  .  ..^  SCs*+FS  +  5AS 

•^'*"'*^  I  CS*  +  FS  +  2  AS 

Braziliaa  tourmaline  CS  +  2fS  +  lHAS 

Epidote CS  +  FS  +  3AS 

Scorza CS^  +  3fS  +  3AS 

Zoisite FS  +  5CS+  10  AS 

Antopbyllite FS  •|>8CS+  4AS 

Smaragdite 
Augite 

Schiller-stone 
Hornblende 
Allan!  te 

Seventh  Family :  Strontium. 

pfcatc Schntzite SrS* 

booate Stronlianite Sr  C* 

Eighth  Family :  Barytium. 

.•  ••• 

)hate Heavy  spar BaS* 

Liyer>stone 

Hmate Witherite Bat* 

'Mt  ..........  Harmotome  from   Andreas- 
berg BS*  +  4  AS*  +  7Aq 

Oberiteia    BS*  +  dAS*^  TAq 

Ninth  Family:  Sodium. 

bate Glanbersalt    Na's*  +  20H«O 

Glaobefite   NaS*+Ca'^ 

iate ,  Rock  salt Na  M* 

te Tinkal Nn  BP  +  86  H«  O 

te Kryolite N  Fl  +  A  Fl 

iate....  .....  Sodalite NS  +2AS 

Lazurstein N  S  +  3  AS 

liezotipe  or  natr^lite N  S*  +  3  AS  V%  'hxi 

b2 


'^ 
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Electric  schorl NS  +  9AS 

Scolezite NS3  +2  C$3  +  OAS+  9Aq 

Cabizite CS'  +  4NS'  +  18 AS*+l2Aq 

Sarcolite.. CS3  +  N  S3  +  9  A  S»  +  18  Aq 

WerncrUe CS  +  NS+«4AS+7Aq 

Ekebcrgitc   NS«  +SCS*  +  9  AS 

Scapolite N  S«  +  3MS«  +  4CS<  +  6ASF 

Light  Violet  rubellite mgS  +2NS  +  12AS 

Dark  violet  rdbellite   rngS  +  NS+  6AS 

Saossurite NS«  +  MS«+2CS»  +  FS+9AI 

Labradore stone    ....v KS>  +  fS3+3CS*+9AS 

Basalt 
Clink-stone 

Tenth  Family:  Potassium. 


Sulphate . 

Nitrate  . 
Siliciates. 


Alom KS*  +  SA1S>  +  48R*6 

Saltpetre K  N« 

Felspar    KS»  +  SAS* 

Leacite    R  S*  +  3  A  $■ 

£l«olite KS»  +  4  AS* 

Lepidolite K  S3  +  6  AS3  + 

IWbite-stone K  S»  +  6AS«? 

Spodtimene KS*+  12  AS* 

Andalnsite KS+  18  A  S 

Tourmaline KS+4fS+15AS 

Ichthyophthalm KS3+8CS'+  16Aq 

Chabasite   KS3+NS3+CS»+9 AS+18At 

Mica 

—  Silver KS»  + 

—  Large  foliated K  S3  + 

—  Black K83  + 

Talc 

Agalmatolite 
Green  earth 
Pumice 

Porcelain  jasper  ? 
Obsidian 

CLASS   II. 

■ 

Contains  bodies  fonned  according  to  the  principles  of  organized 
nature  ;  that  is,  in  which  the  compounds  of  the  first  order  contain 
more  than  two  elements. 


2FS  +  4AS 

FS  +  12  AS 

FS  +  3AS  +  2Mi 


Order  L    Evidently  putrefied 
organic  Bodies. 

Humus, 
Turf, 
Brown  coal. 

Order  IL    Resi7ious  Bodies. 

Amber, 
Retinasphftlt, 
Mineral  caoutchouc. 

Order  IIL    Liquids. 

Naphtha,     .      . 
Petroleum. 


Order  IV.   Pitchy  Bodies, 

Maltha, 
Asphalt. 

Order  V.    Coals. 

Branderz,. 
Stone  coal. 

Order  VI.    Saks. 

Sulphate  of  ammonia, 

Sal-ammoniacj 

MeUite. 
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Such  is  the  arraDgement  of  minends  which  Berzelius  has  given. 
The  formulas  which  accompany  most  of  the  species  will  enable  the 
reader  to  judge  of  the  composition  of  each  according  to  the  view  of 
the  subject  taken  by  Berzelius.  These  fordiulas  have  been  explained 
by  Professor  Berzelius  himself  in  the  Annals^  lii.  Sl^  and  in  his 
Attempt  to  establish  a  pure  scientific  System  of  Mineralogy^  p.  45 
(English  translation).  A  paper  on  this  subject  by  Dr.  Schubert  has 
been  published  in  Schweigger's  Journal,  xv.  200,  m  which  he  en- 
deavour9,  from  the  best  analyses  hitherto  made,  to  determine  by 
the  rules  of  Berzelius  the  chemical  composition  of  a  great  variety 
of  minerals.  This  paper  is  entitled,  Einige  Bitrage  zu  den  stochio- 
ipetrischen  Berechnungen  des  Mischungsverbaltnisses  der  Fossilien. 
Its  length  puts  it  out  of  my  power  to  give  an  account  of  it  here; 
but  it  deserves  the  attention  of  those  persons  who  are  engaged  in 
studying  this  interesting  but  intricate  subject.  A  comparison  be- 
tween the  conclusions  of  Berzelius  and  Schubert  will  show  how  &r 
they  agree,  and  may  serve  in  some  measure  to  determine  the  degree 
of  accuracy  which  has  been  already  attained. 

4.  lolile,  —  Dr.  Leopold  Gmelin  has  analysed  the  iolite,  or 
dichroite,  a  mineral  brought  from  the  Cap  de  Gate  in  Spain  by  a 
French  mineral  dealer,  and  first  established  as*  a  peculiar  species  by 
Werner.     He  found  its  constituents  as  follows  :— 

Silica  42'(5 

Alumina 34*4 

Magnesia 5*8 

Lime 1*7 

Protoxide  of  iron    15*0 

Oxide  of  manganese 1*7 

101*2 

The  mineral  called  saphir  d^eauj  which  comes  from  India  la 
grains  about  the  size  of  an  almond,  and  usually  pierced,  was  like- 
wise analyzed  by  him.     He  found  its  constituents  as  follows : — 

Silica   ' 43*6 

Alumina • • 37*6 

Magnesia 9*7 

Lime    3*1 

Potash? 1*0. 

Protoxide  of  iron    4*5 

Oxide  of  manganese    •  •  Trace 

99*5 

From  this  analysis  it  is  obvious  that  the  saphir  d'eau  is  not  a 
variety  of  quartz,  as  has  been  hitherto  pretty  generally  supposed. 
It  appears  to  be  nearly  related  to  iolite.  (See  Schweigger's  Joum, 
xiF.  316. 

5.  Magnesile. — This  is  the  naqae  given  by  mineralogists  to  native 
carbonate  of  magnesia,  which  whs  first  discovered  by  Dt«^\V<^^. 
Professor  Haussmaon  has  lately  discovered  a  new  aubs^cve^  oi  ^\% 
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mineraT  from  Baumgarten,  in  Silesia.  Its  characters  as  he  has 
scrrbed  them  are  as  follows :— ^ 

The  fresh  fracture  is  snow-white  ;  but  by  exposm'e  to  the  atn 
jjbere,  it  becomes  yellowish-white. 

Fractdre  fine-grained  uneven ;  sometimes  passing  into  the  sp 
tefy  and  the  even. 

Fragments  irregular  and  sharp  edged. 

Lustre  dull.  None  is  produced  by  rubbing  the  mineral  with 
doil. 

Slightly  translucent  on  the  edges. 

Very  difficultly  frangible. 

Scratches  fluor  spar  and  glass^  and  frequently  gives  slight  spi 
with  steel. 

Does  not  adhere  to  the  tongue.    Sp.  gr.  2*95. 

According  to  the  analysis  of  Stromeyer,  this  mineral  is  o 
posed  of 

Magnesia 47*6334 

Carbonic  acid     , 50*7643 

O^^ide  of  manganese 0*2il7 

Water    1'390G 

100-0000 

Hence  we  see  that  this  mineral  is  composed  of  an  atom  of  n 
nesia  united  to  an  atom  of  carbonic  acid.    The  water  does 
appear  to  be  chemically  combined  with  the  carbonate  of  magn( 
(See  Schweigger's  Journal^  xiv.  1.) 

6.  ylnhydrite. — Stromeyer  has  likewise  published  the  analysi 
a  variety  of  fibrous  anhydrous  sulphate  of  lime  from  Himmelsb( 
about  half  a  German  mile  south-west  of  Ilefeld,  where  it  occur 
a  bed  of  the  older  floetz  gypsum.    Its  constituents  were, 

Lime    1 40-675 

Sulphuric  acid     55-801 

Carbonic  acid 0*087 

Oxide  of  iron 0-254 

Silica   0-231 

Bitumen 0-040 

Water 2-914 

Common  salt  Trace 

100-000 
Or  it  contains. 

Anhydrous  sulphate  of  lime   ........  85-877 

Hydrous  sulphate  of  lime « .  13*400 

Carbonate  of  lime  . « 0*198 

Other  bodies    0*525 

100-000 
(Sec  Schweigger's  Journal,  xiv.  375.)  > 

S,  GeAlenite. — This  is  a  name  given  by  the  Germans  to  a  min 
described  aod  analyzed  by  Professor  Fudas,  m  SdKwev4"g&\S  Jo- 
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»r.377*    It  occurs  usually  crystallized  in  four-sided  rectangnlar 

CBDiB,  whose  bases  are  squares.  Tbey  are  always  so  low  that  they 
long  to  the  kind  deDoroinated  by  the  Germans  table ;  that  is;  the 
sides  of  the  prism  are  smaller  than  its  bases.  They  are  commonly 
unally  never  exceeding  4^  lines  in  lengthy  and  6^  in  breadth.  They 
ire  entangled  in  each  other,  and  the  intervals  between  tbem  are 
usually  filled  up  with  calcareous  spar.  Th^  have  a  triple  cleavage, 
two  of  which  can  be  readily  distinguished ;  but  the  third  with 
difficulty. 

The  specific  gravity  is  2*98.  It  is  moderately  easily  frangible, 
apd  semihrn-d  in  a  high  degree,  scratching  glass,  but  not  striking 
fire  with  steel. 

The  fracture  is  sometimes  uneven,  sometimes  fine  splintery. 
Lustre  weakly  glimmering,  or  almost  dull.  The  kind  of  lustre  is 
intermediate  between  vitreous  and  resinous. 

It  has  no  very  decided  colour ;  but  its  principal  colour  is  interme- 
diate between  olive  and  leek  green ;  and  passes  on  the  one  side 
through  dark  bluish-grey  to  bluish-black,  and  on  the  other  to  dark 
oil-green  or  liver-brown. 

It  is  usually  only  translucent  on  the  edges,  sometimes  quite  opake, 
and  only  the  very  small  crystals  are  entirely  transilucent.  The 
crystals  ha^e  somewhat  of  a  resinous  feel,  llhe  powder  feels 
loeagre. 

Before  the  How-pipe  it  melts  with  difficulty  into  a  ydlowish- 

Een  bead,  which  has  some  degree  of  transparency.     When  the 
ne  is  long  continued,  it  becomes  black. 
According  to  the  analysis  of  Fuchs  its  constituents  are, 

Silica     29-64 

Alumina •  • . .  24*80 

Lime 35-30 

Oxide  of  iron 6-56 

Water    3-30 

99-60 

/.  Carbo'silicate  of  Copper. — In  the  Annals j  vii.  321,  I  have 
described  a  new  species  of  copper  ore,  which  Mr.  Mawe  received 
from  Mexico,  and  gave  likewise  an  analysis  of  it.  An  anonymous 
correspondent  has  rendered  it  probable  that  it  is  a  combination  of 
carbonate  of  copper  and  silicate  of  copper.  He  has  shown  likewise 
that  dioptase  is  a  combination  of  hydrate  of  copper  and  silicate  of 
copper.  {Annals^  viii.  161.)  The  symbols  for  these  two  species  of 
copper  ore  will  be  as  follows  :— 

Carbo-silicate Cu  C  +  Cu  S' 

Hydro-silicate    CuH*+  Cu  S^ 

8.  Aachen  Mass  of  Iron. — In  the  Annalsj  vi.  53,  I  inserted  a 
abort  historical  account  of  the  celebi'ated  Aachen  mass  of  iron* 
fiuK9e  that  time  a  particular  description  of  this  mass  has  been  pub- 
lished by  Berg-^ommissar  No^gerath,  together  with  an  elaborate 
chemical  analysis  of  it  byPr.  J.  P.  J,  Monheixn.  I^ScVk^e^«(^% 
Joumalr  xri  196,  July,  1816.) 
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The  specific  gravity  of  this  mass  is  6-723,  and  its  absolute  w 
is  above  7'^00  lb.  It  b  coated  with  a  crust  of  oxide  of  vai 
thickness.  The  fresh  fracture  is  tin* white,  and  has  complete! 
metallic  lustre.  The  fracture  is  fine  granular,  uneven,  often  : 
and  sometimes  approaching  small  foliated.  It  is  attracted  b 
magnet,  and  is  itself  possessed  of  magnetic  properties.  Fror 
analysis  of  Monheim,  its  constituents  appear  to  be, 

Iron 500-5    83-42 

Arsenic 90-0   ....  15-0 

Silicon 4-5   ....     0-75 

Carbon 3-0   ... .     0-5 

Sulphur    2-0   ....     0-53 

600-0  100-00 

9.  I  have  now  to  state  the  numerous  analyses  that  have  beei 
serted  by  Berzelius  and  Hisinger  in  the  fourth  volume  oi 
Af  handlingar  i  Fisik  Kemi  och  Mineralogi,  publbhed  at  Stock 
in  1815. 

].    Examination  of  some  Minerals  fmnd  in  the  Vicinii 
Fahlun,  by  John  Gottlieb  Gabn  and  Jacob  Berzelius. 
1  •  Found  at  Finbo. 

^1.)  Yitrocerife. — This  appears  to  be  a  compound  of  flua 
lime,  fluate  of  cerium,  and  fluate  of  yttria.  Its  colour  is  vai 
violet,  greyish*red,  white,  grey,  often  all  mixed  in  the  same  s 
in^n.  In  amorphous  masses,  varying  in  size  from  a  thin  cri 
half  a  poilnd  in  weight,  disseminated  through  quartz.  Fra 
foliated.  Lustre  glistening.  Opake.  Scratched  by  the  knifi 
by  quartz.     Scratches  fluor  spar.     Sp.  gr.  3-447- 

Before  the  blow-pipe  it  loses  its  colour,  and  becomes  white 
does  not  fqse  of  itself;  but  when  mixed  with  gypsum  readily  i 
into  a  bead.  When  in  fine  powder,  it  dissolves  completely  in  be 
•  muriatic  acid,  and  the  solution  has  a  yellow  colour.     Its  cc 
tuents  are. 

Lime 47'63  to  50-00 

Yttria     9-11  to    8'10 

Oxide  of  cerium    18'22  to  I6'45 

Pluoric  acid , 25'05  to  25'4!5 

100-01      100-00 

Or  Fluate  of  lime , . . .  65-162  to  68-18 

Fluate  of  yttria   11-612  to  10*60 

Fluate  of  cerium    23-226  to  20-22 

100-000        99-00 
(2.)  Tin-sione. — Crystals  of  tin-stone  are   found  imbeddi 
quartz.    They  are  black,  with   a  shade  of  red  or   reddish-, 
Sometimes  crystallized  in  octahedrons,  but  most  frequently  in  i 

J;rains.     Fracture    uneven.     Lustre  metallic.      Opake.      I 
'crotches  glass.    Sp.  gr.  6^55.    Not  altered  before  the  blow 
perse*    Its  constituents  ^te^     ' 
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Oside  of  tin    ..••••  98*6 

Oxide  of  tantalum ,  •     2*4 

Oxide  of  iron 1*4 

Oxide  of  manganese 0*8 

98-2 
(3.)  Tantalite. — Darker  grains  were  occasionally  found  imbedded 
ia  the  quartz,  which,  when  reduced  before  the  blow-pipe,  yielded  a 
smaller  proportion  of  tin.  They  were  at  first  taken  for  tin-stone; 
but  after  the  discovery  of  tantalite  at  Broddbo,  they  were  more 
closely  examined,  and  found  to  consist  of  a  mixture  of  tin-stone 
und  tantalite.    One  variety  being  analyzed,  gave 

Oxide  of  tantalum    66*99 

Oxide  of  tin 16*75 

Oxide^f  iron    7*67 

Oxide  of  manganese    •  • » 7*98 

Lime ^ .     2*40 

101*79 
.  Ber^lius  considers  it  as  a  com|K)und  of 

Tantalite 67*5 

Tantalate  of  lime    15*4< 

Tin-stone 17*1 

100*0 
Another  variety  gave. 

Oxide  of  tantalum    12*22 

Oxide  of  tin ^ 8S*65 

Oxide  of  iron    2*18 

Oxide  of  manganese     1*22    ' 

Lime 1*40 

100-67 
According  to  Berzelius,  it  consists  of 

Tin-stone 85*3 

Tantalite 14*7 

lOO'O 
(4.)  Emfiraldf  or  rather  Pseudo-emerald. — This  mineral  is  found ' 
in  regular  six-sided  prisms,  from  one  to  three  inches  in  diameter. 
The  colour  varies  from  dark  green  to  yellow  green.  Fracture  un- 
even, and  either  dull,  or  having  a  weak  resinous  lustre.  Trans- 
lucent on  the  edges.  Easily  scratched  with  a  knife.  Sp.  gr.  2*701. 
From  the  quantity  of  glucina  which  it  contains,  Berzelius  considers 
it  as  consisting  of 

Emerald 59 

Talc 41 

100 

(5.)  Slaly  Ta&.-^Colour  varying  from  grey  green  tobtovjxi  ^xeevi* 
Found  in  amorphous  masses.     Fragments  rbomboidA.    1?\^k\v«^ 
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foliated.  Lmtre  waxy.  Translucent  on  the  edges.   Etsily  scratcl 
by  the  knife.     Sp.  gr.  2'71B.    Its  constituents  are^ 

Silica 51*40 

Alumina    83*16 

Oxide  of  iron    4*00 

lime  with  some  magnesia    8*00 

Loss  • « . « 8-44 


100-00 

2.  Found  at  Broddbo. 

(1.)  Emerald. — Colour  varying  from  bluish-green  to  yellowi 
green.  Crystallized  in  regular  six-sided  prisms.  Fracture  une^ 
and  splintery.  Lustre  resinous.  Opake,  or  translucent  only  wl 
in  thin  fragments.  Hard.  Scratches  quartz.  Sp.  gr.  from  2'( 
to  2*683.     Its  constituents  are^ 

Silica     68^85 

Alumina    17*60 

Glucina 18-18 

Oxide  of  iron 0*72 

Oxide  of  tantalum     •  •  • 0-27 


100-07 

K  we  consider  the  metallic  oxides  as  foreign  bodies^  then 
emerald  will  be  composed  of 

Silica     68-64 

Alumina    17*96 

Glucina 18-40 


100-00 
Its  symbol  will  be  G  S*  +  2  A  S*. 

(2.)  Tantalite. — Colour  blacky  and  equal.  Surface  often  polish 
In  amorphous  masses,  without  any  tendency  to  crystallizati 
Fracture  uneven.  Lustre  metallic.  Fragmcfnts  indetermini 
Opake.  Scratches  glass.  Gives  no  sparks  with  steel,  and 
scratched  by  quartz.  Sp.  gr.  in  large  masses,6-291 ;  in  smal 
portions  6*208.  Has  no  perceptible  action  on  the  magnet.  In 
luble  in  acids.  Not  altered  before  the  blow-pipe  per  se.  But  w 
phosphate  of  soda  or  borax  it  fuses  into  a  yellowish  glass.  W 
soda  it  gives  grains  of  tin,  especially  if  a  little  borax  be  add 
According  to  the  experiments  of  Berzelius,  different  specim 
were  composed  as  follows : — 

Oxide  of  tantalum ....  66*66  ....  68*22  ....  6634^5 

Tungstic  acid    5-78  ....     6-19  ....     6*120 

.   Oxide  of  tin 8*02  ....     8*26  ....     8*400 

Oxide  of  iron     10-64  ....     9*58  ....  11*070 

Oxide  of  manganese . .  10*20  ....     7-15  ....     6*600 

1-19  ....     1-500 li 


101-30 


100*59  100-035 
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Berzelios  considers  it  as  composed  as  follows  : — 

r  Oxide  of  tantalum   .•  67*5861 

TantaKte  <  ^""if  ^'  ?a»g«^°^«-  •    5-902 1 
j  Oxide  of  iron 7'560  i 

CLtme    1*504 J 

Wolfram -  8  -690 

Tlo-stone     8*758 

100*000 
Tantalite^  therefore,  is  composed  of 

Oxide  of  tantalum 81*872 

Oxide  of  iron 9*178 ' 

Oxide  of  maogaoese   7*124 

Lime    .••« 1*826 

100*000 
Its  symbol,  therefore,  is  Ca  f  a  +  S  Mn  Ta  +  4  Fe  Ta,  or 


••  ••        ••    ••  ••     ••         ••    •• 


(CaTa  +  Fe  Ta)  +  3  (Mn  Ta  +  Fe  Ta). 

II.  Examination  of  the  Composition  of  Gadolinitej  by  J.  Bcr- 
zelius.  This  is  a  curious  and  elaborate  analysis.  He  shows  that 
yttrla  had  never  been  completely  freed  from  cerium ;  and  that  when 
obtained  in  a  state  of  purity,  it  is  white,  and  forms  colourless  salts 
with  acids.  Sulphate  of  yttria  is  composed  of  100  acid  +  100 
yttria.  Hence  yttria  contains  20  per  cent,  of  oxygen.  So  that  if 
we  consider  it  as  a  protoxide,  the  weight  of  an  atom  of  yttrium  will 
be  4;  but  if  yttria  be  a  deutoxide,  the  weight  of  an  atom  of  yttrium 
will  be  8. 

Gadolinite  from  Finbo  was  composed  of 

Silica     25-80 

Yttria     45*00 

Protoxide  of  cerium 16*69 

Protoxide  of  iron 10*26 

Water    0-60 

98*35 
Gadolinite  from  Broddbo,  of 

Silica 24*16 

Yttria    45*93 

Protoxide  of  cerium 16*90 

Protoxide  of  iron 1 1*34 

Water    0*60       ;-:a^^ 

98-93        '^  "" 
Hence  its  symbol,  according  to  Berzelius,  is  f  *  S  +  ce*  S  + 

«ys. 

ni.  Analysis  of  the  Fluosilicates  hitherto  discovered,  or  of  the 
Minerals  arranged  under  the  Species  Topaz.    By  J.  Berzelius.—^ 
Tbe  minerals  analyzed  by  Berzelius  were  the  BraziWaxi  V^s^ty  i&^ 
Sixao  topez,  and  the  pyrophysalite.  The  results  were  asfo\\oN^^\^ — 
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AlamiDa.  Silica.        fluoric  Acid.        TolaL'iJ 

Brazilian  topaz 58*38   ....  34*-01    ....  7*79   .•..100*li| 

Saxon  topaz 57'4t5   ....  34«*24.    ....  7*75   ....  d9*Mr^ 

Pyrophysalite    57*74?    ....  3V36    ....  7'77    ....  9Ml$] 

From  these  analyses  it  is^  obvious  that  these  minerals  belong  to  ' 
one  and  the  same  species.    If  we  suppose  the  topaz  composed  thusy 
A^  Fl  +  3  A  S,  then  its  constituents  will  be 

Alumina    58*55 

Silica     34.*27 

Fluoric  acid 7*18 


100*00 
Scborlous  beryl^  staugenstein^  or  pycnite  (fcNr  it  is  known  by  all    j 
these  names)  was  found  composed  of  '^  -\ 

Alumina    .  ^ 51*00  > 

Silica 38*43  ^  i 

Fluoric  acid 8*84  « 


98-27  ; 

If  we  consider  it  as  composed  of  A  Fl  +  3  A  S^  then  its  c(NH 
Btituents  will  be 

Alumina 53*07 

Silica 38*80 

Fluoric  acid • 8*13 


100*00 
IV.  Experiments  to  determine  the  Composition  of' the  Minerals  at 
present  known  to  contain  Tantalum.     By  J.  Berzelius. 

(1.)  Tantalitefrotn  Finland. — Berzelius  analyzed  some  specimeni 
of  the  original  tantalite  from  Finland^  examined  long  ago  by  £ke- 
berg,  which  he  received  from  Dr.  Macmichael.    A  piece  of  the 
mineral  labelled  by  Eke  berg  as  of  thesp.gr.  7'256,  yielded  the  , 
following  constituents : — 

Oxide  of  tantalum 83*2 

Protoxide  of  iron    7*2 

Protoxide  of  manganese 7*4 

Oxide  of  tin    0*6 


Hence  its  symbol  is  mg  Ta  -f  f  Ta.  98*4 

(2.)  YttrotantaKte  from  Ytterhy. — 'fhis  mineral  was  first  exa- 
mined by  Ekeberg,  who  ascertained  the  nature  of  its  constituents; 
but  it  has  neither  been  accurately  analyzed  nor  described.  There 
are  three  varieties  of  it,  which  Berzelius  describes  and  examines 
separately. 

A.  Black  Yttrotantalite. — It  occurs  in  a  rock  composed  of  red 
felspar  and  mica,  together  with  gadolinite,  in  masses  never  larger 
than  a  hazel  nut,  and  which  sometimes  exhibit  traces  of  crystallizaf^ 
tion.  Colour  black.  Fracture  foliated.  Lustre  strongly  glistening, 
metallic.  Fragments  indeterminate.  Easily  frangible.  Gives  isi 
grey  powder.    Opake.    Hard.    Scratches  glass.    Sp.  gr.  6*395. 
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nt  the  blow-pipc  it  decrepitates  feebly,  becomes  dark  brown^ 
does  not  fuse,  it  dissolves  slowly  in  phosphate  of  soda,  fonniitf 
ton-coloured  glass.  In  borax  it  dissolves  with  more  facility.  U 
(Soluble  in  acids.     Its  constituents  were, 

Oxide  of  tantalum    57*00 

Tungstic  acid     8*25 

Yttria     20  25 

lime 6*25 

Peroxide  of  iron    S*50 

Peroxide  of  uranium    0*50 

95*75 
(•  Yellow  Yttrotantalite.^^Co\oiiT  yellowish  brown,  frequently 
1  greenish  streaks  and  lines.  It  usually  forms  a  crust  upoa 
par ;  but  sometimes  occurs  in  grains,  never  exceeding  the  size 
I  peppercorn.  Fracture  foliated.  Lustre  of  the  cross  fracture 
eous,  of  the  principal  fracture  resinous.  Opake.  Gives  a  white 
irder.  It  scarcely  scratches  glass.  Sp.  gr.  according  to  Ekeberg 
82.  Before  the  blow-pipe  it  decrepitates  feebly ;  but  does  not 
It  f  and  the  colour  becomes  light  straw-yellow.  Analyzed  ia 
Ferent  ways,  it  gave  the  following  constituents  :— 

Oxide  of  tantalum 60*124  •  • . .  59*50 

Yttria 29*780   24*90 

Lime 0*500  ....     3*29 

Oxide  of  uranium 6*622  ....     3*23 

Oxide  of  iron 1*155  ....     2*72 

Tungstic  acid  and  tin 1*044  ....     1*25 

99*225  94-89 

Z.  Dark  Yltrotantalite, — Colour  black,  with  a  slight  shade  of 
»wn.  Found  in  the  same  state  as  the  preceding  variety.  Fracture 
one  direction  glassy ;  in  another  fine  granular.  Lustre  between 
reous  and  resinous.  Translucent  when  very  thin.  Gives  a  white 
?der.  Hardness  the  same  as  that  of  the  preceding  variety.  Sp. 
not  determined.  Does  not  melt  before  the  blow-pipe,  but  de- 
pitates  feebly.     Its  constituents  were  found  to  be. 

Oxide  of  tantalum 51*815 

Yttria 38*515 

Lime    3*260 

Oxide  of  uranium 1*111 

Tungstic  acid  holding  tin    4 .     2*592 

Oxide  of  iron 0*555 

97*848 

[d  Berzellus's  opinion,  black  yttrotantalite  is  Y^  Ta  mixed  with 
Ta  and  with  F  W^*  the  yellow  variety  is  Y»  Ta  mixed  with  a 
ill  portion  of  C^  Ta  and  U*  Ta  with  a  trace  of  wolfram.     The 

*  W  is  Berzelias*s  lymbol  for  tungiteiv 
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dark  variety  is  Y^  Ta  mixed  with  a  small  portion  of  C^  Ta  ; 
Ta^  together  with  a  trace  of  wolfram. 

V.  Esoperiments  to  determine  the  Composition  of  the  ]\ 
containing  Tungsten,    By  J.  Berzelius. 

(1.)  VPolfram. — ^Tbe  constituents  of  this  mineral  as  detc 
by  BerzeliiiSy  are 

Tungstic  acid 7**775 

Protoxide  of  iron    . , 18*320 

Protoxide  of  manganese  • .  •  •  6*220 

Silica   1-250 


104-565 


•••  ••• 

••      ••«  -'     — 


••     ••• 


He  considers  it  as  Mg  W  +  3  Fe  W. 

(2.)  Tungstate  of  Lime. — ^This  scarce  mineral  he  fount 

posed  of 

Tungstic  acid 80-41 7 

Lime   19-400 

99-817 

So  that  it  is  Ca  +  W. 

VI,  Chemical  jinalysis  of  different  Minerals.    By  W.  Hi 
(1.)  Pyrodmalite  from  the  Mines  of  Nordmark. — Its 
tuents  were^ 

Silica  35-850 

Protoxide  of  iron     21-810 

Protoxide  of  manganese  . . , ,  21-140 

Submuriate  of  iron 14*095 

Lime    1-210 

Water  and  loss    5*895 

100-000 
(2.)  Cerine, — ^Its  constituents  were, 

Silica     30-17 

Alumina    ll*3i 

Lime 9-12 

Oxide  of  cerium   28-19 

Oxide  of  iron     20*72 

Oxide  of  copper    0-87 

Volatile  matter 0*40 

100-78 

^  Hisinger  considers  it  as  C  S*  +  2  A  S*  mixed  with  ce  S*  + 
The  common  cerite  of  mineralogists  is  a  mixture  of  hornblent 
true  cerite. 

(3.)  A  yellow  Mineral  Jrom  Longlanshyttan. — Probably 
mixed  with  oxide  of  manganese.    Its  constituents  were, 

2 
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Silica •  52*80 

lime.. 1376 

Magnesia  •  •  •  •  12*40 

Oxide  of  manganese     ...•••     8*30 

Oxide  of  iron    2*00 

Volatile  matter 8*74 

98*00 

fmbol  IS  mg  S'  +  2  C  S^  +  3  M  S'  +  4  Aq. 

[.)  Precious  Serpentine  from  Skytt  Mine,  near  FoAlecn.— Iti 

tituents  were. 

Silica 43*07 

Magnesia   • •  40*37 

Oxide  of  iron    •     1*17 

Idme 0*S0 

Alumina    •  •  •     0*25 

Volatile  matter 12*45 

Oxide  of  manganese  •••.••••  Trace 


•m 


97-81 

^r.John  had  previously  analyzed  this  mineral,  and  found  iti 

sdtuents^ 

Silica   42*5 

Magnesia 38*G 

Oxide  of  iron 1*5 

Water 15*2 

97*8 

lisiDger  conceives  that  the  precious  serpentine  may  be2  M  S  + 
mixed  with  S«  Aq. 

).)  A  yellowish  trown  Stone  from  Fahlim,  caUed  Hard  Fah^- 
te.— Its  constituents  were. 

Silica     45*90 

Alumina    31*10 

Magnesia I3*S0 

Oxide  of  iron 3*00 

Oxide  of  manganese  ••.«....     0*50 

Lime,  zinc    0*20 

Volatile  matter 3*00 

97*20 

inger  considers  it  as  M  S'  +  2  A  S. 

>•)  Iron  Flints — ^Its  constituents  were, 

Saica 90*00 

Peroxide  of  iron    •  •  •  •  • 3*99 

Lime  and  manganese    5*15 

Alumina    ....•• • . .  •  •  Trace 
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(7.)  Clay  containing  Chromium,  from  Mortenlerg. — ^Its  < 
tuents  were^ 

Alumina • 36 

Silica 39 

Oxide  of  chromium   10 

Oxide  of  iron  • •  • 3 

Water     8 

96 
'    (8.)  A  greenish  prismatic  crystallized  Mineral  from  the  . 
of  Nardmark. — It  is  nearly  related  to  axinite.    Its  constituec 

Silica 41-50 

Lime 26-84 

Alumina    . . ; •  13*56 

Oxide  of  manganese  • .  • 10*00 

Oxide  of  iron    7*36 

Volatile  matter 0*30 

98-56 
(9.)  Stilbite. — Its  constituents  were. 

Silica    58-0 

Alumina 16*1 

Lime    9*2 

Iron  and  manganese    •  • Trace 

Volatile  matter    16*4 

99*7 
Hence  stilbite  is  C  S3  +  3  A  S'  -f  6  Aq. 
(10.)  Liver-brown  Copper  Pyrites. — ^Its  constituents  were. 

Copper     63-334 

Iron 11-804 

Sulphur   24-696 

Quartz     • . .  i  < 0*166 

100-000    , 
Hence  it  is  Fe  S*  +  4  Cu  S. 

(11.)    Carbonate  of  Manganese  and  Lime.  —  Its  const! 
were. 

Carbonate  of  lime 74*75 

Carbonate  of  manganese  ....  21*00 
Carbonate  of  magnesia 4*27 

100-02 
(12.)  Pearlspar. — Its  constituents  were, 

Lime 27-97 

Magnesia 21*14 

Oxide  of  iron    • 3*40 

Oxide  of  manganese 1*50 

Carbonic  acid , . . .  44-60 

98*61 
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(13.)  Lme-sione  Jrom  Pehrshyttmy  near  TVbra.-— This  is  a  pri- 
mitive lime-stoijie,  ^vhite,  thick,  and  mixed  here  and  there  with 
streaks  of  greenish  tremolite.    Its  constituents  were, 

Lime 34*80 

Magnesia   15-56 

Carbonic  acid  and  water    .  • .  •  45*28 

Oxide  of  iron    , . ,  1*76 

Oxide  of  manganese 0*60 

98-00 

(14.)  Grammatite  from  Fahlun, — Its  constituents  were, 

Silica  59*244 

Magnesia 22*133 

Lime   15*200 

Oxide  of  iron 1*31 1 

Oxide  of  manganese   1*000 

Alumina 0*888 

Water 0*020 

99*796 
Hence  its  mineralogical  formula  is  C  S'  +  2  M  S^ 

VII.  Analysis  of  red  Manganese  Ore  {Mangankiset)yfrom  Long- 
hnshyttan.    By  J.  Berzelius.    Its  constituents  were. 

Silica     48-00 

Oxide  of  manganese 54*42 

Lime... 3*12 

Magnesia 0*22 

Oxide  of  iron    Trace 

•""^"""^■"■^^ 

105*76 
Berzelius  considers  it  as  composed  of 

Bisilicate  of  protoxide  of  manganese     •  •  •  •  93*288 
Bisilicate  of  lime 6*712 

100*000 

VIII.  Analysis  of  Fahlun  Garnet.    By  W.  Hisinger,    Its  con- 
Mitoents  were. 

Silica 39*66 

Alumina    . .' 19*66 

Protoxide  of  iron '. .  39*68 

Oxide  of  manganese     •..•••  1*80 

100-80 
He  considers  it  as  A  S  +  f  S. 

IX.  Analysis  of  a  new  Variety  of  Gadolinite  from  Korarfvetj  in 
the  Neighbourhood  of  Fahlun.  By  J.  Berzelius.  Its  constituents 
Were, 

Vol.  IX,  N*  J.  F 
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'  Silica 29-18 

Yttria    47-30 


Oxide  of  iron    8*00 

Lime  •  •  • .  • 3*15 

Gludna 2O0 

Oxide  of  cerium    3*40 

'  Oxide  of  jnaoganese 1*30 

Water    5*20 

99-53 
Berzelius  considers  it  ^  composed  of 

True  gadolinite 83-6^ 

Bisilicate  of  lime 7*^7 

Silicate  of  glucina     2*90 

Silicate  of  cerium •     4-33 

Silicate  of  manganese 1-83 

100*00 

II.   GBOGNOST. 

This  historical  sketch  has  already  extended  to  such  a  lengthy  that 
I  find  it  impossible  to  enter  into  the  details  which  this  fashicmable 
^nd  prolific  branch  of  mineralogy  would  require.  I  shall,  theFef^re^ 
leave  out  for  the  present  every  thing  that  is  contained  ip  the  third 
volume  of  the  Transactions  of  the  Geological  Society,  as  I  intend 
to  give  an  analysis  of  that  volume  in  a  subsequent  number  of  the 
Annals,  A  very  small  number  of  topics,  therefore,  will  be  touched 
upon  here. 

1 .  Mineralogical  Surveys. — It  is  scarcely  necessary  to  observe, 
that  all  real  progress  in  geognosy  depends  upon  an  accurate  know- 
ledge of  the  structure  of  the  earth.  While  idle  speculations  about 
the  formation  of  the  earth  lead  to  nothing  better  than  wrangling 
and  confusion,  every  new  fact  respecting  the  relative  position  of 
rocks,  every  accurate  description  of  a  district,  adds  somewhat  to 
our  former  knowledge,  aivd  contributes  towards  the  completion  of 
the  science.  Geognosy  will  be  complete  only  when  we  are  accu- 
rately acquainted  with  the  structure  of  the  whole  surface  of  the 
globe,  and  wfajen  we  understand  completely  the  laws  which  regulate 
the  changes  which  it  is  slowly  undergoing.  Nothing,  therefore,  is 
of  more  importance  than  accurate  mineralogical  surveys  W  every 
county  of  Great  Britain,  provided  these  surveys  be  conducted  by 
men  adequate  to  the  undertaking.  The  plan  sketched  by  Professor 
Jameson,  and  published  in  tlie  Anncds^  vii.  102,  will  serve  as  a 
very  good  model  of  what  these  surveys  ought  to  be,  while  his  mine- 
ralogical survey  of  Dumfrieshire  will  show  how  much  can  be  accom- 
plished by  one  man  within  a  moderate  time. 

2.  New  Arrangement  of  Rocks.-^n  the  Annals,  vii.  478, 1  have 
given  the  formations  in  the  Biesengebirge  as  determined  by  the 
celebrated  German  geologist  Raumer.    They  are  as  follows  :— 
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1.  Central  granke. 
*  2.  Gneiss  end  granite. 

3.  Green-slate. 

4.  Gneiss. 

5.  Mica-slate. 

6.  Clay-slate. 

3.  Country  mund  Birmingham. — ^In  the  Annals^  viii.  161, 1  have 
given  a  sketch  of  the  structure  of  the  country  round  Birmingham* 
The  lowest  formation  known  is  a  floetz  lime-stone,  which  rises 
through  the  surface,  and  forms  hills  at  Dudley,  and  is  quarried 
Skewise  near  Walsal.     Over  this  lies  the  coal  formation  which 
begins  at  Stourbridge,  and  extends  about  16  miles  north-east,  with 
a  breadth  of  about  four  miles.  Over  the  coal  formation  lies  a  range 
of  low  basalt  hills,  extending  from  Dudley  towards  Hales  Owen. 
The  county  of  Warwick,  and  that  part  of  Worcester  which  lies 
near  it,  consist  of  a  red  sand  or  sand-stone  covering  the  coal,  and 
fiiU  of  pebbles  which  appear  water-worn.     The  Birmingham  coal, 
as  far  as  I  know,  constitutes  the  only  well-known  example  in  Great 
Britain  of  the  coal  formation  lying  immediately  over  floetz  lime- 
stone. It  would  be  an  object  of  some  interest  to  determine  whether 
the  same  position  exists  in  any  other  coal-field. 

4.  Cumberland.^^Though  this  county  has  been  visited  by  many 
miiiendogists,  we  are  not  yet  in  possession  of  a  correct  delineation 
of  its  structure.  On  that  account  I  think  it  worth  while  to  mention 
a  notice  respecting  some  of  the  rocks  which  occur  in  this  county, 
published  in  the  Philosophical  Magazine,  xlvii.  41.  It  is  not  of  a 
nature  to  be  epitomized.  I  must,  therefore,  satisfy  myself  with 
referring  to  it.  But  it  will  be  of  considerable  use  to  those  mine- 
ral(^ists  who  may  hereafter  undertake  a  description  of  this  intricate 
country.  I  believe  a  good  deal  of  the  intricacy  arises  from  the 
porphyry  which  caps  many  of  the  mountains,  and  which  changes 
its  aspect  so  much  in  different  places,  that  considerable  attention  b 
requisite  in  order  to  recognize  it. 

5.  Level  of  the  Caspian  and  Black  Sea. — From  the  observations 
of  Engelhardt  and  Parrot,  made  with  great  care,  it  appears  that  the 
surface  of  the  Caspian  is  lower  than  that  of  the  Black  Sea  by  about 
J^  metres,  or  324'7  English  feet. 

6.  Matrix  of  Cinnamon  Stone. — I  have  given  a  short  description 
of  the  rock,  in  which  the  cinnamon  stone  occurs  in  the  island  of 
Ceylon,  from  a  specimen  which  Mr.  Mawe  was  so  obliging  as  to 
send  me.  It  is  an  aggregate  of  tabular  spar  (schaalstein),  quartz, 
md  cinnamon-stone.  The  rock  is  very  beautiful.  It  is  not  unlikely 
that  it  may  in  situ  be  a  quartz  rock,  in  which  the  tabular  spar  and 
cinnamon  stone  are  imbedded ;  but  this  can  only  be  verified  by  an 
examination  on  the  spot.  It  is  to  be  expected  that  Dr.  John  Davy, 
who  I  believe  has  gone  to  Ceylon,  will  shortly  furnish  valuable  in- 
fakmation  respecting  the  structure  of  this  curious  island.  (See 
ArmalSf  vii.  242.) 

7*  SMa  Lake  in  South  America. — ^It  appears  {torn  2l  ^qb^  Y'^" 
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lished  in  the  Journal  of  the  Royal  Institution,  i.  188,  that  in  Ma- 
racaybo,  one  of  the  provinces  of  Venezuela,  48  miles  east  of 
Merida,  in  about  N.  l,at.  8°,  and  W.  long,  7^°  and  some  roinates, 
there  exists  a  small  lake,  from  which  a  very  considerable  quantity 
of  carbonate  of  soda  is  obtained  once  in  two  years.  The  salt  crys- 
tallizes at  the  bottom,  of  the  lake,  and  is  obtained  by  diving.  This 
lake,  it  would  appear,  is  usually  nearly  saturated  with  the  salt*  It 
contains  no  animals  whatever. 

VIII.  METEOROLOGY. 

1.  New  portable  Barometer, — In  the  Ann.  de  Chim.  ct  Phys.  i. 
113,  Gay-Lussac  has  proposed  a  new  portable  barometer,  whick 
seems  entitled  to  considerable  attention,  as  it  may  be  made  very 
light,  is  of  easy  execution,  and  of  course  may  be  procured  at  a 
comparatively  easy  rate.  It  consists  of  a  glass  tube  of  the  usual 
size,  which  continues  cylindrical  to  A.  (See  Plate  LX.,  Fig.  2.) 
Here  a  capillary  glass  tube  is  joined  to  it,  whose  internal  diameter 
does  not  exceed  one  or  two  millimetres  (0*039  to  0'078  inch).  This 
tube  is  bent  upwards  near  its  extremity,  and  united  to  a  short  tube 
of  the  same  diameter  as  the  upper  part  of  the  long  tube.  The 
short  tube  is  shut  at  its  upper  extremity ;  but  has  a  capillary  hole,  B; 
made  in  it,  which  allows  a  free  entrance  to  the  air  without  per- 
mitting the  mercury  to  spill.  Such  is  the  outline  of  the  con- 
trivance. It  may  be  fitted  up  at  pleasure,  according  to  the  feocy  of 
the  proprietor. 

The  barometer  of  Gay-Lussac  is  a  syphon  one.  Dr.  Bischof,  of 
Erlangen,  has  published  (Schweigger's  Journal,  xv.  387)  a  cheap 
method  of  constructing  the  common  barometer,  consisting  of  a 
straight  glass  tube  plunged  into  a  vessel  containing  mercury.  He 
has  also  given  a  table  of  the  correction  of  the  length  of  the  columa 
of  mercury  for  every  degree  of  temperature.  This  is  a  correction 
that  ought  to  be  attended  to  in  common  meteorological  observar 
tions.  I  believe,  if  this  correction  were  always  made,  that  barome- 
ters in  different  places  would  be  found  to  correspond  with  each 
other  much  more  nearly  than  they  appear  to  do  at  present.  It  is 
unnecessary  to  insert  Bischofs  table  here,  as  any  person  can  easily 
construct  a  similar  one  for  himself. 

2.  A  very  remarkable  phenomenon  took  place  at  the  town  of 
Gerace  in  Calabria,  on  the  1 8th  of  March,  1813.  The  circum* 
stance  is  related  by  Professor  Sementini  of  Naples,  and  was  pub- 
lished in  the  Bibliotheque  Britannique ;  but  I  take  it  from  the 
German  translation  published  in  Schweigger's  Journal,  xiv.  ISO, 
The  wind  was  westerly,  and  heavy  clouds  over  the  sea  were 
approaching  the  land.  About  two  hours  after  noon  the  wind  fell, 
and  the  sky  became  quite  dark.  The  clouds  assumed  a  red  and 
threatening  appearance,  thunder  followed,  and  rain  fell,  which  had 
a  red  colour  from  a  mixture  of  red  dust.  The  inhabitants  were 
alarmed  and  flocked  to  the  churches,  conceiving  that  the  end  of  the 
world  was  come.    The  red  dust  was  very  fine.    It  became  black 
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when  exposed  to  a  red  heat,  and  effervesced  when  treated  with 
acids.  Its  constituents  were  silica,  carbonate  of  lime,  alumina, 
iron,  and  chromium.  What  renders  this  rain  the  more  remarkable 
is,  that  the  constituetits  of  this  red  dust  are  the  same  nearly  with 
ODe  of  the  varieties  of  the  meteoric  stones.  Hence  it  probably  had 
a  similar  origin.  This  fact  destroys  the  plausibility  of  the  hypothesis 
that  derives  the  meteoric  stones  from  the  moon.  It  is  equally 
hostile  to  the  supposition,  that  they  were  bodies  floating  about  in 
free  space,  unconnected  with  the  solar  system.  The  formation  of 
the  powder  must  have  taken  place  in  the  atmosphere. 

3.  A  new  variety  of  meteoric  stone  fell  on  the  third  of  October, 
1S15,  at  Langres,  in  France.  The  phenomena  are  described  b^ 
M.  PistoUet,  a  physician  in  that  city  (Ann.  de  Chim.  et  Phys.  i. 
45.)    From  the  analysis  of  Vauquelin  its  constituents  appear  to  be. 

Silica 33-9 

Oxide  of  iron 31*0 

Magnesia     32*0 

Chromium   2*0 
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4.  On  the  11th  of  January,  1815,  a  very  remarkable  thunder 
storm  took  place  in  the  Low  countries  and  Westphalia  It  was 
uncommon  on  account  of  its  great  extent  and  tiie  great  number 
of  places  struck  by  lightning  nearly  at  the  same  time.  It  extended 
ID  length  from  Antwerp  to  Minden,  or  about  200  miles,  and  in 
breadth  from  Bonn  to  Nimeguen,  which  cannet  be  less  than  7^ 
miles.  It  struck  no  fewer  than  24  places  within  this  great  space, 
and  set  fire  to  several,  although  provided  with  good  conductors. 
See  Benzenberg's  account  of  it  in  Gilbert's  Annalen,  1.  34 1  • 

5.  The  great  quantity  of  moisture  that  sometimes  exists  in  the 
atmosphere  at  very  low  temperatures  is  not  easily  reconciled  to  the 
common  theory  of  vapour,  unless  we  suppose  that  it  has  assumed 
the  state  of  a  liquid ;  but  that  in  consequence  of  being  charged 
with  negative  or  positive  electricity,  the  particles  cannot  unite 
together,  and  are  each  so  very  minute  as  not  to  be  able  to  overcome 
the  resistance  of  the  atmosphere.  A  striking  example  took  place  in 
Westphalia  on  Nov.  4,  5,  and  6,  1814.  The  thermometer  was  at 
25|.°,  and  the  weather  was  foggy.  A  weak  north-east  wind  drove 
the  fog  against  the  trees,  where  it  froze,  and  loaded  them  so  much 
tint  tall  firs  of  three  feet  in  diameter  were  completely  overturned 
aod  rooted  up  by  the  weight.  (See  Gilbert's  Annalen,  Hi.  233.)  A 
similar  fog  existed  at  London  between  Dec.  27  and  Jan.  2  of  the 
tame  winter.  Fortunately  there  was  no  perceptible  wind,  otherwise 
the  injury  sustained  by  the  trees  might  have  been  as  great  here  as  it 
vu  in  Westphalia. 

6.  The  following  table  exhibits  the  mean  temperature  of  every 
iBOQth  during   1815,  in  the  different  places  of  GteaX  l&t\\.^\i  vix 
whkh  met€OTo}gical  tables  have  been  kept  and  pubVUVi^^, 
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[Jan. 


Plymouth. 

Tottenham. 

London. 

Peftb. 

Kinfknfis  Castle. 

January    

February 

March 

33*4 
45-6 
47-0 
49-0 
56-3 
60-3 
61-9 
63-4 
59-2 
52.6 
41-3 
38-2 

32-76 

44-49 

47-28 

48-56 

58-71 

59-88 

61*58 

6204* 

55-53 

4970 

38-66 

3509 

34-0 
43-6 
47-6 
49-4 
58-2 
61-6 
62-9 
635 
64-7 
53*2 
41-2 
38-7 

31-9 
.    39-9 
40*2 
44-6 
520 
56  4 
58*1 
57-8 
53-3 
47-3 
36-3 
32-0 

32-19 
40-71 
41-06 

April 

44*79 

May 

52*44 

June 

56-36 

July 

58*^9 

Angnst 

57*90 

September   

October    

November    

December 

54-04 
48-40 
3800   * 
33-10 

Annual  Mean... . 

h06S 

49-52 

51-6 

45-8 

46-465 

On  comparing  this  table  with  that  in  the  Annals,  vii.  67,  it  will 
be  seen  that  1815  was  considerably  warmer  than  1814,  The  tem* 
perature  of  London,  given  in  the  third  co]umn5  from  the  regbters 
of  the  Royal  Society,  is  "certainly  too  high,  as  the  Society  has  not 
a  Six's  thermometer,  and  no  observations  are  made  during  the 
night.  I  believe  the  mean  temperature  of  London  to  be  rather 
under  50° ;  but  certainly  very  little  under  it.  The  mineral  spring 
at  Tunbridge  Wells  is  constantly  of  the  temperature  50°,  which 
undoubtedly  represents  the  mean  temperature  of  the  year  in  that 
place.  Now  London,  being  further  north,  is  probably  a  little 
colder.  From  1814  and  1815  it  would  appear  that  the  mean  tem- 
perature of  Plymouth  is  about  1'5°  higher  than  that  of  London. 
This  difference  falls  chiefly  on  the  autumn  and  winter  months,  and 
IS  no  doubt  partly  owing  to  the  difference  of  latitude,  and  partly  to 
the  neighbourhood  of  tlie  sea.  The  mean  temperature  at  Perth  is 
45-4^ 

TheiOllintity  of  rain  which  fell  in  1815  in  different  parts  of  Great 
Britaiuif  t4«as  follows : — 

Plymouth 34*10  inches. 

Tottenham 20'7l 

London 12-968  f 

Perth 20-754 

Kinfauns  Castle,  129  feet  above  the  sea    .... .-.  18-00 

Ditto  garden,  20  feet    24-20 

Ditto  on  a  conical  detached  hill,  600  feet    ....  45-/0 

The  summer  and  autumn  of  1815  were  remarkably  dry^  and  the 
weather  delightful,  yet  the  crop  was  excellent. 

IX.  ARTS. 

I  have  so  little  room  to  spare,  that  I  can  merely  name  some  o!  thd 
inost  striking  improvements  in  the  arts  which  have  been  proposec*  ^*' 

*  The  first  ten  days  of  this  month  are  wanting  in  Mr.  Howard's  table,  Aau^  , 
Wi.  318. 
f  The  raiO'gagc  |s  1 H  jpeet  abo^e  Utit  Ioyt  ^a\.ei  \ti^  ^  Stmnerset  House* 
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adof>ted  during  tbe  preceding  jear.    The  subject  it  a  cctpiauB  one^ 
had  I  taken  it  up  at  an  earlier  part  of  this  historical  sketch. 

1.  Ugkihouse  with  Paralolic  Rqfieciors* — Lighthouses,  scattered 
in  such  abundance  on  the  coast  of  Great  Britain,  now  commonly 
consist  of  an  Argand's  lamp  attached  to  a  parabolic  reflector.  But 
probably  it  is  not  generally  known  that  the  smaller  the  wick  is,  the 
greater  is  the  light  which  the  reflector  throws  out«  But  this  follows 
from  a  set  of  observations  made  by  MM.  Charles,  de  Rossel,  and 
Arago,  Commissioners  of  the  French  Academy,  on  a  set  of  lamps 
with  reflectors,  made  by  M.  Lenoir.  Three  lamp  were  used  with 
diameters  of  16,  12,  and  6  lines,  respectively*  The  last  gave  the 
best  light,  and  did  not  consume  one  half  of  the  oil.  (Ann.  de 
Chim.  xcvi.  59.) 

2.  The  Marquis  de  Chabanne's  method  of  ventilating  houses,  of 
which  an  account  will  be  found  in  the  Annals,  vii.  1 13,  is  very  in* 
genious,  and  seems  particularly  calculated  to  secure  the  comfort 
of  invalids. 

3.  So  much  has  already  been  said  concerning  the  ingenious 
method  of  preventing  explosions  in  coal-amines  contrived  by  Sir  H. 
Davy,  that  it  seems  unnecessary  to  make  any  further  observations 
on  the  subject  here. 

4.  The  two  papers  by  Professor  Schubler  on  the  physical  and 
chemical  analysis  of  soils,  publbhed  in  the  Annals,  vii.  207,  and 
viif.  115^  claim  the  attention  of  the  farmer,  and  seem  well  cal- 
culated to  throw  light  upon  the  nature  of  soils.  A  subject  of  great 
importance,  but  still  rather  obscure. 

5.  Mr.  Gregor's  remark  about  Mr.  Tennant's  discovery,  that 
wootz  owes  its  peculiar  qualities  to  the  presence  of  a  small  quan- 
tity of  arsenic,  may  probably  contribute  materially  to  the  improve- 
ment of  steel  in  this  country. 

X.  PHYSIOLOGY. 

Respecting  this  branch  of  science  likewise,  I  am  i^-^^'^^tunately 
precluded  from  entering  into  details.  I  shall  barely  mti  ^  n  sl  few 
of  the  most  remarkable  particulars  that  have  attracted  the  attention 
of  physiologists  during  1815. 

1.  One  of  the  most  curious  treatises  connected  with  vegetable 
physiology  which  has  appeared  for  a  long  time  is,  the  introduction 
to  Humboldt's  Plants  of  South  America.  It  respects  the  distribu- 
tion of  plants  in  the  different  continents,  and  is  scarcely  susceptible  - 
of  being  epitomized.  But  I  have  given  a  very  full  account  of  this 
introduction  in  the  Annals,  vii.  373,  to  which  I  beg  leave  to  refer 
the  reader. 

2.  In  some  of  the  newer  formations  lying  over  the  chalk  both  in 
France  and  England,  it  is  not  uncommon  to  find  both  fresh  and 

>-ialt  water  shells  in  the  same  bed.    This  circumstance  induced  M. 
_  ^Heudant  to  make  a  series  of  experiments,  in  order  to  determine 
i     •  iiether  fresh  water  molusca  could  live  in  salt  water,  and  vice 
"Versa,     He  found  that  when  fresh  water  molusca  vjet^  ^VliAcxiVj 
intrcMluced  iota  water  containing  four  per  ceul.  oi  commotk  ^V.% 
ffikb  is  the  case  with  sea  water,  they  die  iua^et^  ^otV^veafc' 
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But  if  the  fresh  water  is  veiy  gradually  impregnated  with  salt,  tl  _ 
can  be  made  to  live  in  it  when  of  the  strength  of  sea  water  without 
any  injury.  When  the  same  experiments  were  tried  wiih  sea  water 
molusc-a,  the  result  was  the  same.  If  suddenly  plunged  into  fresh 
water,  they  died.  But  if  the  sea  water  was  slowly  reduced  by  mix- 
ing it  with  a  greater  and  greater  proporiiun  of  fresh  water,  they 
maybe  gradually  accustomed  to  live  in  fresh  water.  Water  im- 
pregnated with  sulphale  of  lime,  or  with  carbonic  acid,  or  saturated 
with  common  salt,  very  speedily  destroyed  all  the  molusca  put  into 
it.  Hence  M.  Beudant  thinks  we  can  explain  why  no  sliclls  are 
found  in  gypsum  or  roek  salt.    Ann.  de  Chim.  et  Pliys.  il,  52. 

3.  Mr.  Dicke's  curious  account  of  ihe  destruction  of  l\\c  gaste- 
roiteus  aadealuf,  or  ikree  spined  stukle-iaik,  by  the  tsenia  solida  of 
Gmelin  (see  Annali,  vii.  lOfl)  affords  ample  subject  for  physiological 
speculation. 

4.  Dr.  Balfour's  important  esperiments  on  the  re-union  of  parts 
of  the  hnman  body  accidentally  separated,  are  sulBclently  known  to 
my  readers,  as  1  inserted  an  historical  account  of  the  whole  in  the 
AnnaU)  vii.  263. 

5.  It  would  be  dlHicult  to  give  a  satisfactory  explanation  of  the 
fisli  whitjli  make  their  appearance  in  tanks  In  India  after  rain,  as  I 
have  stated  in  the  Annals,  viii.  70- 

(>_In  the  first  number  of  the  Journal  of  the  Royal  Institution,  p. 
55,  Mr.  Ireland  has  given  a  distinct  account  of  the  changes  of  tlie 
Surinam  frog,  from  the  tadpole  or  fish  state  to  that  of  the  frog. 
These  changes  were  not  before  understood,  and  have  occasioned  a 
good  deal  of  discussion  among  naturalists. 

7'  In  tliesame  Journal,  i.  R6,  Sir  Gverard  Home  relates  the  case 
of  a  gentleman,  aged  53,  who  in  consequence  of  a  paralytic  stroke 
from  which  he  recovered,  lost  the  power  of  adjusting  his  eye  lo  near 
distances.  lie  could  observe  a  pin  upon  the  carpet  at  tlie  distance 
often  feet,  but  was  unable  to  read  the  newspaper, 

8.  Sir  Everard  Home  relates  in  the  same  journal  a  curious  expe- 
riment of  Mr,  John  Hunter,  confirming  an  opinion  universally 
credited  by  all  ass  keepers,  namely,  that  an  ass  will  not  continue  to 
give  milk  after  she  hns  lost  the  impression  of  her  foal.  He  took  an 
afsin  milktiiat  had  a  foal,  and  kept  them  apart  every  night,  but  had 
the  mulhcr  milked  in  the  inurniiig  in  the  presence  of  tlie  foal. 
This  was  done  for  more  than  a  month  without  there  being  any 
diminution  in  the  morning's  milk.  The  foal  was  taken  away  alto- 
gether, and  the  mother  was  milked  instead  of  being  sucked  by  the 
fcal,  particularly  in  the  evening  at  the  same  hour  at  which  the  foal  had 
been  taken  away  from  her,  and  again  in  the  morning  at  the  usual 
hour.  The  milk  taken  in  the  morning  was  always  compared  with 
that  taken  the  morning  before.  But  in  tliree  mornings  the  quan- 
tity was  lessened,  and  the  tifth  morning  there  was  hardly  any ;  the 
foal  WHS  then  restored  to  lier,  but  she  would  not  allow  it  to  suck. 
The  experiment  was  repeated  with  a  similar  result. 

9.  In  the  same  Journal,  i,  297,  "  case  is  related  by  Mr.  Everard 
Bnnde,  of  &  lady  who  swallowed  from  one  lo  two  tea-spoonfuls 

of  magnesia  every  ni^ht  for  two  yean,  and  vsas \a  cowto^csiEfi: 
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seized  with  violent  pains,  &c.  owing  to  a  concreted  mass  of  the 
magnesia  having  accumulated  in  some  portion  of  the  larger  iutes- 
^es.  She  was  restored  to  health  in  consequence  of  the  removal 
of  the  obstruction  by  means  of  cathartic  medicines. 

XL  ZOOLOGY.* 

The  only  important  improvement  in  this  branch  of  natural  science 
is  a  new  distribution  of  the  animal  kingdom  by  Dr.  H.  de  Blainvllle, 
published  in  the  Bulletin  des  Sciences  for  this  year;  but  as  it  is  our 
SDtention  shortly  to  give  an  analysis  of  this  ingenious  system,  we 
ihall  only  observe  that  animals  are  divided  by  this  learned  anatomist 
ioto  25  classes. 

In  this  place  we  shall  correct  an  erroneous  statement  published  in 
our  translation  of  Cuvier's  account  of  the  proceedings  of  the  Insti- 
tute of  France,  viz.  that  homola  is  the  only  genus  of  sodophthalmous 
emstaeea  having  the  peduncle  of  the  eyes  composed  of  two  joints, 
this  structure  variously  modified  being  common  to  all  the  animals  of 
that  group.     (Bull,  des  Sciences,  1816,  p.  14.) 

Risso's  long  expected  work  on  the  Crustacea  of  Nice  is  published 
in  Paris,  but  has  not  yet  reached  this  country. 


Article  II. 

Further  Olservalions  respecting  the  Decomposition  of  the  Earths, 
and  other  Experiments  made  by  burning  a  highly  compressed 
Mixture  of  the  Gaseous  Constituents  of  Water.  In  a  Letter  to 
the  Editor  from  Edward  Daniel  Clarke,  LL.D.  Professor  of 
Mineralogy  in  the  University  of  Cambridge,  and  Member  of  the 
Royal  Academy  of  Sciences  at  Berlin,  &c. ;  being  a  Continuation 
of  the  Article  published  in  a  former  Number  of  this  Work« 

'      (To  Dr.  Thomson.) 

SIR, 

In  my  last  letter  to  you  I  ftientioned  an  explosion  ;  in  conse- 
quence of  which,  my  apparatus  being  destroyed,  a  temporary  sus- 
pension of  my  experiments  necessarily  took  place.    The  cause  of 
that  explosion  may  be  now  explained.     Upon  a  careful  examination 
of  the  fragments  of  the  glass  tube  I  then  employed,  and  by  com- 
paring them  with  another  which  I  had  used  before  during  nearly  a 
quarter  of  a  year,  until  it  was  reduced  to  a  piece  not  exceeding  If  of 
an  inch  in  length,  it  appeared  that  I  had  substituted  a  tube  of  ^'-^  of  an 
inch  in  diameter  for  a  tube  whose  diameter  only  equalled  -^  of  an 
inch.     The  diiTerence,  indeed,  is  hardly  perceptible  to  the  eye,  and 
may  be  considered  as  of  little  importance ;  but  it  is  nearly  that  of 
two  to  one ;  for  the  areas  of  the  sections  of  cylindrical  tubes  being 
s  the  squares  of  their  diameters,  the  area  of  a  tube  whose  diameter 
equals  -^  of  an  inch  is  to  the  area  of  a  tube  with  a  diameter  of  -^ 
as  16  to  9.     Yet  it  is  extremely  desirable  that  experiments  should 
be  made  with  tubes  whose  diameters  are,  at  the  least,  equal  to  -^  of 
m  inch ;    because    the  beat  is  thereby  rendered   mcom^\^V\'] 
Renter  J  but  as  the  danger  b  also  grater,  it  is  necessat^  lo  AcnSs^ 

♦  For  dih  article  I  am  iadebted  to  a  friend. 
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^f~  some  e^ipedieDt,  whereby,  making  nilotvance  fur  the  probalulilj 
an  esplosion,  tlie  operator  may  be  proitcted  I'rom  injury.  Vaa 
methods  tmve  been  proposed  ;  suth,  for  cjarople,  as  that  of  hu 
different  reservoirs  for  the  two  gases ;  so  that  their  udiod  may  t 
take  place  immediately  precediog,  or  in  the  moment  uf  their  c 
buscion  ;  which  does  not  answer ;  because  it  is  difficult,  if 
impracticable,  to  measure  the  discharge  of  the  two  gases ;  allowi 
exactly  two  portions  of  hydrogen  gas  to  enter  into  combinatioa  wi  ^ 
one  of  orygcn  gax  ;  and  unless  this  proportion  be  observed,  the  |as 
will  not  burn  well.  Another  plan  proposed  was  to  surround  the 
apparatus,  either  with  folds  of  cloth,  or  with  a  cnge  of  stout  wire, 
or  with  a  case  of  malleable  iron  ;  all  of  which  haie  their  incoavi'- 
nienciea,  which  it  would  he  tedious  to  piention.  The  best  method 
that  I  have  yet  tried  was  recommended  by  our  Professor  of  Cheniistij, 
the  Rev.  J.  Gumming.  Mr.  Newman  sent  to  me  a  blow-pipe  con- 
structed according  to  Professor  Cumming's  plan.  It  contains  a 
small  cylindrical  chamber,  which  is  to  be  half  filled  with  water, 
through  which  the  gas  is  made  to  pass  in  its  passage  to  the  jet  of  ibe 
apparatus.  If  an  explosion  take  place,  it  extends  only  to  the  sur- 
face of  the  water,  and  does  not  communicate  combustion  to  il)c 
compressed  gas  in  the  reservoir.  Towards  the  bottom  of  ihe 
cylinder,  for  containing  the  water,  there  is  placed  a  wire-gauze; 
and  there  are  other  trivial  circumstances  which  tend  to  render  tbe 
apparatus  secure  ;  but  these  I  shall  not  now  particularly  detail,  be- 
cause Mr.  Newman  himself  proposes  to  publish  an  account  of  this 
blow-pipe,  (suffice  it  only  lo  say,  that,  with  all  the  advantages  of 
this  ingenious  contrivance,  an  explosion  will  sometimes  happen ;  and 
one  has  actually  happened ;  my  own  apparatus,  thus  constructed, 
having  exploded  this  day.  If  during  the  partial  explosions  whJcb 
e»cnd  to  the  surface  of  Ihe  water,  this  fluid  be  driven  into  the  re- 
servoir, or  if  through  any  inattention  in  the  operator  the  handle  ol 
the  syringe  be  drawn  out,  while  the  stop-cock  below  it  is  opeo, 
previously  to  the  introduction  of  the  gas  into  the  reservoir,  then, 
the  air  iu  the  reservoir  being  partially  exhausted,  the  water  wilt  rush 
into  it,  and  an  explosion  becomes  extremely  probable ;  nor  will  the 
wire-gauze  prevent  it ;  as  it  has  been  proved  by  the  explosion  I 
this  day  witnessed,  However,  this  new  contrivance  is  a  very  good 
one,  provided  the  operator  do  not  attempt  to  exhaust  the  reservoir  of 
atmospheric  air,  and  will  be  at  the  pains  to  listen,  and  to  ascertain 
whether  the  water  boil,  owing  to  the  passage  of  the  gaseous 
bubbles,  before  he  ventures  to  ignite  the  gas.  My  object  is,  to 
suggest  an  expedient,  v/hereby,  whatsoever  esplosion  may  happen, 
whether  using  Mr.  Newman's  original  blow-pipe,  or  one  of  those 
made  according  to  Professor  Cumming's  improvement,  the  operator 
may  be  perfectly  secure  from  danger.  Such  an  expedient  1  have 
adopted,  since  1  sent  my  last  letter  to  you  ;  and,  in  the  securiiy  it 
offers,  I  have  been  enabled  to  continue  my  experiments;  although 
1  have  witnessed  two  explosions  with  the  utmost  impunity.  Its 
simplicity  may  perhaps  recommend  it;  and  that  my  description  of 
//  may  be  perspicuous,  it  will  be  sent  to  ^QU  accompanied  by  a 
draning.     (Plate  LX.)  J 
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This  expedient  consists  in  nothing  noore  than  in  having  a  screen 

made  of  deal  planks,  which  are  Ij-  inch  thick,  and  reach  about  12 

feet  from  the  floor  of  the  laboratory.     It  is  so  constructed  that  one 

half  of  it  opens  like  a  door;  the  other  half  remaining  fixed.    The 

blow-pipe  is  placed  behind  the  half  that  is  fixed  ;  and  a  small  hole 

is  bored  through  this  half,  which  is  barely  large  enough  to  allow  the 

jet  and  stop-cock  to  pass  through.    By  means  of  the  door,  the 

operator  has,  at  all  times,  access  to  the  piston  for  compressing  the 

gas ;  and  when  this  door  is  closed,  the  gas  may  be  ignited  without 

a  possibility  of  danger.    If  an  explosion  happen^  the  screen  protects 

toe  operator.     This  screen  may  be  also  placed  before  a  window ;  if 

its  height  and  situation  be  such  as  to  secure  persons  without  from 

aoy  consequences  of  an  explosion ;  and  in  this  case,  as  the  force  of 

the  explosion  acts  generally  in  the  opposite  direction  to  that  of  the 

Same,  any  part  of  the  copper  box  which  may  be  driven  off  will 

escape  witliout  repercussion* 

The  drawing  which  accompanies  this  will  show  the  situation  of 
the  gaseous  reservoir  of  the  blow-pipe  before  the  door  of  the  screen 
is  closed  upon  it.     (See  the  Plate.) 

AB  is  the  deal  screen,  in  two  parts;  A  being  made  to  open; 
and  B  a  fixture ;  before  the  window,  C. 

D  represents  the  gaseous  reservoir  of  the  blow-pipe* 

£  the  bladder  containing  the  gaseous  mixture  for  compression. 

F  the  hand  of  the  operator  upon  the  stop-cock  of  the  jet^  on 
the  ootside  of  the  screen. 

G  H  a  tube  of  g1ass>  or  of  brass^  for  the  jet. 

1  the^irit  lamp  for  igniting  the  gas. 

The. great  advantage  of  this  screen  over  the  plan  of  having  cases, 
or  coveiSy  for  the  blow-pipe,  is  this;  that  the  experiments  are  not 
iotemipted  or  delayed  by  the  necessity  of  removing  from  the  appa- 
ntus  the  bladder  and  piston  every  time  that  a  fresh  supply  of  the 
gaseous  ndistun?  has  been  compressed  into  the  reservoir.  All  that  is 
required^  previously  to  condensing  the  gas,  is  to  open  tlie  door ; 
and,  previoosly  to  its  ignition,  to  close  the  same,  as  a  security  from 
daqger« 

In  tUi  maiuier,  as  I  have  before  stated,  I  have  been  enabled  to 
contiaiie  mj  experiments.  The  new  results,  which  I  have  obtained, 
jjifU  peilmpa  interest  your  readers;  and,  consistently  with  my  former 
lUDication,  I  will  endeavour  to  state  them  with  as  much  brevity 
4at!»e  of  the  subject  will  admit. 

•  ;  ;   Further  Experiments  with  the  ignited  Gas. 

•%•,  Saad  Tubes  of  Drigg,  in  Cumberland. — This  experiment  was 

1ft  at  the  sugglBsdon  oi  H.  Warburton,  Esq.    I  had  maintained 

«  Lectures^  before  the  University,  that  the  substance  investing 

tarior  of  th^e  tabes  was  not  a  vitrified  body,  but  a  siliceous 

idoil  inalogous  to  hyalite  or  pearl-sinter.    The  result  of  its 

jM  to  the  Ignited  gas  has  confirmed  me  in  this  opviv\ot\.  Iv^ 

OB  vM.  mf&nntaneoas;  and  similar  to  the  fiisiou  ot  hijalite  \ 

^^g  a  bead  of  pare  limpid  glass;  containing  bubbles ;  \\ke  Tock 
^^aJ  after  fusion  » 
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2.  Carbonaceous  Substance  which  floats  on  Pig  Iron  during  ki  ' 
first  Fusion, — This  substance,  owing  to  its  property  of  soiling  the  : 
fingers,  and  to  its  general  appearance,  has  been  3upposed  to  be  '. 
plumbago.  It  was  transmitted  to  me  by  Mr.  Herschell,  as  a  subject 
for  trial  before  the  ignited  gas;  in  consequence  of  the  request  of  a 
lady,  Mrs.  Lowry,  from  whom  he  received  it.  Dr.  Wollaston, 
according  to  Mr.  Herschel's  information,  had  ^'  considered  it  at 
being  the  most  intractable  substance  by  fire  he  had  ever  met  with." 
By  a  letter  which  I  have  since  received  from  Dr.  Wollaston,  I  fiod 
that  he  has  proved  this  substance  to  be  a  carburet  of  manganese', 
and  he  states  that  it  is  called  kish  by  the  iron  masters.  Mr.  Lowij 
•  had,  however,  found  some  specimens  of  it  containing  -^^^  of 
carbon.  When  brought,  per  se^  into  contact  with  the  ignited  gas* 
a  scintillation  ensues  resembling  the  sparks  thrown  out  by  the  sort  df. 
firework  which  is  called  a  fiower-pot,  but  upon  a  smaller  scale.  Wbeo 
placed  upon  charcoal  the  same  appearance  takes  place,  until  fusioo 
begins,  when  a  bead  of  metal  is  formed  upon  the  charcoal  \  and  as 
soon  as  this  begins  to  boil,  such  a  rapid  combustion  takes  place  that 
the  whole  of  the  wze/a/ seems  to  be  sent  forth  in  a  volume  of  sparks^ 
The  bead  of  this  metal  exhibits  to  the  file  a  bright  metallic  lusae 
like  iron ;  both  before  and  after  fusion  it  is  magnetic. 

5.  Carburet  of  Iron,  or  Plumbago^  from  America, — Having 
by  me  a  specimen  of  this  substance,  renuirkable  for  its  purity^, 
which  was  presented  to  me  by  the  late  Professor  Tennant,  I 
selected  a  small  fragment,  and  brought  it  into  contact  with  the 
ignited  gas.  Its  fusion  immediately  ensued ;  being  accompanied,  at 
the  same  time,  with  that  vivid  scintillation  which  was  remarked  ia 
the  preceding  experiment,  and  which  denotes  the  combustion  of 
metallic  bodies ;  especially  of  iron  and  o^ platinum.  No  change  of 
colour  was,  however,  to  be  observed  in  the  flame ;  the  light,  as 
usual,  was  intense.  Upon  examining  the  appearance  of  the  plum* 
lagOy  after  fusion,  its  surface  was  covered  with  innumerable  minute, 
globules,  some  of  which  were  a  limpid  and  transparent  glass;  othen 
a  glass  of  a  brownish  hue ;  and  the  larger  globules  are  jet  black,  and 
opake ;  and  seem  to  exhibit  a  dark  metallic  lustre ;  but  being  lo 
exceedingly  minute,  it  is  difficult  to  ascertain  their  real  nature. 
They  sink  in  noftha^  disengaging  bubbles  of  gas.  Water  producei 
no  change  in  their  appearance;  they  fall  rapidly  to  the  bottom^  and 
'  remain  there  without  alteration. 

4.   Substance  commonly   called  Gcidolinite, — Nothing  is   move, 
usual  among  mineralogists  than  to  see  a  substance  exhibited  under 
the  name  of  gadolinitCj  which  is  supposed  to  be  distinguished  in  iti^ 
external  characters  from  tantalite.    But  these  minerals  are  often 
confounded.     It  is  therefore  necessary  to  premise  that  the  substano^^ 
now  alluded  to,  which  came  to  me  from  Sweden  under  the  name  oi.^ 
gadolinitey  is  utterly  infusible  by  the  common  blow-pipe:  consc^ 
quently,  according  to  the  observations  of  Hausmiann,*  it  oughV 
rather  to  be  considered  as  tantalite.    Before  the  ignited  gas  its 
fusion  is  instantaneous ;  it  leaves  a  black  shining  bead,  which  is  not 
inagnetic;  and  this  upon  the  acliouof  \Vie?i\efiv&dc]se&«LVi^\Mada4 

♦  See  Jameson's  Mineralogy,  \Vu  5©^.    T£A\utew%\i,  \«V^. 
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metallic  lustre  like  the  inefalo^  harytes.  The  external  appenraDce 
of  the  substance,  ftfter  fusion,  and  before  being  rased  by  the  file,  is 
also  like  pure  larytes  that  has  been  exposed  to  the  same  degree  of 
temperature ;  that  is  to  say,  it  fuses  into  a  globular  form,  which  is 
of  a  jet-black  colour,  and  shines  with  a  considerable  degree  of 
metallic  lustre.     In  all  probability  this  metal  is  tanialurn, 

5.  Ancient  Egyptian  and  Roman  Ironze  Medals,  —  Haviog, 
upon  a  former  occasion,  alluded  to  the  easy  test  afforded  by  this 
blow-pipe  in  distinguishing  ancient  Ironze^  from  modern  brassj  and 
suspecting  that  the  coins  of  the  Romans  in  the  second  century 
might  contain  zinc,  and  therefore  be  of  the  latter  description,  I 
determined  to  submit  to  this  test  a  medal  of  Marcus  Aurelius  Anto- 
ninus, and  to  compare  its  action  before  the  ignited  gas  with  the 
ibsion  of  a  bronze  medal  struck  under  the  Ptolemies,  in  Egypt. 
There  was,  however,  no  perceptible  difference ;  the  metallic  com-> 

Kind,  in  either  instance,  consisting  of  copper  alloyed  with  tin. 
e  fusion  was  tranquil,  without  any  scintillation,  or  any  deposit  of 
wic  oxide  upon  the  iron  forceps  used  as  a  support.  Afterwards,  by 
placing  the  results  in  nitric  acid,  the  copper  was  dissolved,  and  tin 
remained,  in  the  form  of  a  white  precipitate ;  this  precipitate  being 
collected,  washed^  and  dissolved  in  muriatic  acid,  afterwards  pre- 
cipitated platinum  from  its  solution  in  nitro-muriatic  acid.  I  had 
previously  estimated  the  specific  gravities  of  these  alloys,  and  found 
them  to  be  as  follow : — 

Bronze  medal  of  the  Ptolemies 8*2777 

Bronze  medal  of  Marcus  Aurelius  Antoninus  ....  8*6 12U 

6.  Alloy  of  the  Metal  of  Barytes  with  Silver. — I  have  before 
mentioneci  the  appearance  exhibited  by  this  alloy.  During  two 
months  it  preserved  its  metallic  appearance  unaltered,  and  was  so 
readily  acted  upon  by  the  file,  that  I  considered  the  silver  as  predo- 
minating, and  that  the  metallic  splendour,  disclosed  by  rasing  it, 
was  mainly  due  to  its  presence ;  but  at  the  expiration  of  the  tinte  I 
have  mentioned,  I  found,  to  my  great  surprise,  that  the  entire  mass  / 
had  assumed  an  earthy  form,  by  mere  exposure  to  atmospheric  air 

in  a  warm  and  dry  room ;  and  that  its  particles,  ceasing  to  cohere, 
had  separated  from  each  other  ;  so  that  nothing  remained  of  the 
aUoy  but  the  pulverulent  appearance  which  had  resulted  from  its 
disintegration. 

7.  Vitrification  of  the  Metals  of  the  Earths,  and  some  of  the 
Semi-metals  upon  Charcoal. — In  all  the  experiments  that  I  have 
made  with  the  ignited  gas  where  charcoal  has  been  used  for  a  sup- 

this  inexplicable  property  has  been  more  or  less  manifested, 
ore  haryteSf  mixed  with  soot  and  lamp-oil,  and  placed  within  a 
cavity  at  th«  end  of  a  stick  of  c/iarcoal,  instead  of  exhil)iting  the 
dark  appearance,  which  during  its  fusion,  per  se,  denotes  its 
mripieot  reduction  to  the  metallic  state,  becomes  white,  and 
tKumes  a  vitreous  aspect ;  but  when  the  vitrified  mass  is  taken 
ott  of  the  charcoal,  and  exposed  alone  to  the  ignited  gas,  fuslocL 
Qttues,  attended  with  comhustion,  scintillation,  and  tV\e  levvyaiV  cA 
4c  metaL  Are  we  to  conclude  from  (his  that  the  base  ot  cJiarcool 
ii itself  metallic/'  or  that  the  metal  is  a  compour\d  body  icsuVutit 
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grains ;  but  we  have  obtained  drops  of  metal  weighing  14  graii 
when  the  current  of  gas  is  diminished  so  as  not  to  let  the  metal  m 
off  too  quickly  from  the  wire.  And  by  placing  several  globule 
upon  a  piece  of  charcoal^  and  suffering  the  wnole*  force  of  th 
gas  to  act  upon  them,  the  metal  is  made  to  boil,  and  they  ail  nil 
together  into  one  mass.  In  this  manner,  as  a  test  of  the  heat, 
have  obtained  a  globule  of  platinum  weighing  23  grains,  which  i 
DOW  sent  with  others  for  your  inspection. 

13.  Semi-Metals. — A  few  words  respecting  the  substance  callec 
semi-metals  will  now  conclude  these  observations.  The  descriptioi 
given  in  works  of  chemistry  is  to  a  certain  extent  erroneous  witi 
regard  to  these  bodies,  their  colour,  lustre,  and  hardness.  It  is  ai 
error,  for  example,  that  most  of  them  become  rapidly  oxided  b] 
exposure  to  atmospheric  air.  Of  course  my  remarks  must  be  re- 
stricted to  those  metals  which  do  not  become  volatilized  by  the  heal 
of  the  ignited  gas.  I  shall  describe  some  of  them  as  they  now  ap- 
pear more  than  four  months  after  their  reduction  to  the  metaUk 
state. 

Cobalt  is  a  metal  somewhat  darker  than  iron,  easily  admitting  the 
action  of  a  file. 

Manganese  resembles  the  metal  of  larytes :  and  this  you  have 
also  stated,  as  being  your  own  opinion,  respecting  the  latter.  It  ii 
somewhat  harder  than  cobalt ;  exhibiting  a  whiter  colour,  and  a 
greater  degree  of  lustre. 

Tungsten,  or  Scheelin. — This  metal  I  obtained  from  wolfram.  It 
resembles  the  magnetic  iron  ore  of  Lapland ;  not  being,  howeveif 
itself  magnetic.  Upon  the  action  of  the  file  it  discloses  a  brilliaat 
metallic  surface  with  a  high  degree  of  lustre. 

Molybdenum,  resembles  arsenical  iron;  but  when  further  re- 
duced, and  exhibited  in  the  form  of  globules,  it  has  the  whitenesi 
of  the  purest  silver. 

Uranium,  is  the  hardest  of  all  the  semi-metals.  The  sharpeil 
file  will  scarcely  touch  it.  The  colour  and  lustre  of  this  metal  re- 
semble those  of  polished  iron. 

Titanium. — The  exterior  surface  of  this  beautiful  metal,  aftef 
fusion,  is  of  a  black  colour ;  like  the  metal  of  barytes,  when  obr 
tained  directly  from  the  earth.  It  is  very  hard.  When  filed  it  is 
nearly  as  white  as  silver. 

Cerium. — ^The  appearance  of  this  metal  is  like  that  of  iron.  It 
is  very  hard,  and  its  surface  after  fusion  is  of  a  brownish  colour. 

I  cannot  conclude  a  description  of  these  results  without  once  more 
congratulating  your  chemical  and  mineralogical  readers  upon  the 
powerful  means  of  analysis  which  are  now  offered  to  their  use;  and 
as  we  are  at  length  enabled  to  conduct  every  experiment  without  the 
slightest  danger  to  the  operator,  I  trust  it  will  not  be  long  befixc 
other  results,  far  exceeding  in  their  importance  any  that  I  have  beefl 
fortunate  enough  to  obtain,  will  give  additional  interest,  not  only  tti 
your  Annals,  but  also  to  the  sciences,  toward^  whose  advanceineii^ 
jour  labours  have  so  materially  conduced* 

CamMJ^e,  Dec.  A,  1816.  EtBV7X^I^   Dx^lEL  ClARKB. 
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Article  I. 


tforrative  of  a  Journey  from  the  Villase  ofChamoimiy  in  Switzer'- 
la^idf  tQ  the  Summit  of  Mount  B&nc,  undertaken  on  Aug.  8, 
1 787.    By  Col.  Beaufoy,  F.  R.  S. 

fHE  desire  of  ascending  to  the  highest  part  of  remarkably  elevated 
bmd  is  so  natural  to  every  man,  and  the  hope  of  repeating  various 
experiments  in  the  upper  regions  of  the  air  is  so  inviting  to  those 
who  wish  well  to  the  interests  of  science,  that^  being  lately  in 
Switzerland,  I  could  not  resist  the  inclination  I  felt  to  reach  the 
summit  of  Mount  Blanc.    One  of  the  motives,  however,  which 

frompted  the  attempt  was  much  weakened  by  the  consideration  that 
did  not  possess,  and  in  that  country  could  not  obtain,  the  instru- 
ments that  were  requisite  for  many  of  the  experiments  which  I  was 
anxious  to  make ;  and  the  ardour  of  common  curiosity  was  dimi- 
nished when  I  learned  that  Dr.  Paccard  and  his  guide,  who  in  the 
year  1786  had  reached  the  supposed  inaccessible  summit  of  the  hill, 
were  not  the  only  persons  who  had  succeeded  in  the  attempt ;  for 
that,  five  days  before  my  arrival  at  the  foot  of  the  mountain,  M.  de 
Saussure,  a  Professor  in  the  University  of  Geneva,  had  gained  the 
top  of  the  ascent.  But  while  I  was  informed  of  the  success  which 
had  attended  the  efforts  of  M.  de  Saussure,  I  was  told  of  the  diffi- 
culties and  dangers  that  accompanied  the  undertaking;  and  was 
often  assured,  with  much  laborious  dissuasion,  that,  to  aU  the  usual 
obstacles,  the  lateness  of  the  season  would  add  the  perils  of  those 
stupendous  masses  of  snow  which  are  often  dislodged  from  the  steeps 
of  the  mountain,  together  with  the  hazard  of  those  frightful  chasms 
which  present  immeasurable  gulfs  to  the  steps  of  the  traveller,  and 
Ac  width  of  which  was  hourly  increasing.  M.  Bourrit,  whote  name 
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has  often  been  annouDCed  to  the  world  by  a  variety  of  tracts,  and 
by  many  excellent  drawings^  confirmed  the  account,  and  assured 
ine  that  he  himself  had  made  the  attempt  on  the  next  day  to  that  on 
which  M.  de  Saussure  descended,  but  was  obliged,  as  on  many 
former  occasions,  to  abandon  the  enterprise.  Having  formed  my 
resolution,  I  sent  to  the  different  cottagers  of  the  vale  of  Chamouni, 
from  the  skirts  of  which  the  mountain  takes  its  rise,  to  inquire  if 
any  of  them  were  willing  to  go  with  me  as  my  assistants  and  my 
guides,  and  had  soon  the  satisfaction  to  find  that  10  were  ready  to 
accept  the  proposal.  I  engaged  them  all.  Having  announced  to 
them  my  intention  of  setting  out  the  next  morning,  I  divided 
among  them  provisions  for  three  days,  together  with  a  kettle,  a 
chaffing  dish,  a  quantity  of  charcoal,  a  pair  of  bellows,  a  couple  of 
blankets,  a  long  rope,  a  hatchet,  and  a  ladder,  which  formed  the 
stores  that  were  requisite  for  the  Journey.  After  a  night  of  much 
solicitude,  lest  the  summit  of  Mount  Blanc  should  be  covered 
with  clouds,  in  which  case  the  guides  would  have  refused  the  un- 
dertaking as  impracticable,  I  rose  at  five  in  the  morning,  and  saw, 
with  great  satisfaction,  that  the  mountain  was  free  from  vapour,  and 
that  the  sky  was  every  where  serene.  My  dress  was  a  wbke  flannel 
jacket  without  any  shirt  beneath,  and  white  linen  trowsers  without 
drawers.  The  dress  was  white  that  the  sotibeams  might  be  throws 
off;  and  it  was  loose,  that  the  limbs  might  be  uticonfined.  fiesida 
a  pole  for  walking,  I  carried  with  me  cratnp  irons  for  the  beck  of 
my  shoes,  by  means  of  which  the  hold  of  the  frozen  snow  is  fino^ 
and  in  steep  ascents  the  poise  of  the  body  is  preserved.  My  gutdtt 
being  at  length  assenibled,  each  with  his  allotted  burtfaen ;  and  atHt 
of  them,  a  fellow  of  great  bodily  str6tigth,  and  great  vig6ott€ 
mind,  Michael  Cachet  by  name,  wlio  had  accompanied  M.  de 
Saussure,  having  desired  to  take  the  lead,  we  ranged  ourselves  itt  r 
line,  and  at  seven  d'dock,  in  the  midst  of  the  wives,  and  chfldren, 
and  friends,  of  my  companions,  and  indeed  of  the  whole  village  (I 
Chamouni,  we  began  our  inarch.  The  end  of  l)ie  first  bout  btoagbt 
us  to  the  Glaciere  des  Bbissons,  at  which  place  the  rapid  ascent  of 
the  mountain  firsl  begins,  and  from  which,  puTsniug  our  xscnsat 
along  the  edge  of  the  rocks  that  form  the  ea^em  side  oi  this  fnoi^ 
lake,  we  arrived  in  four  hours  mofe  at  the  second  glaciere,  caRel 
the  Glaciere  de  la  Cot^.  Here,  by  the  side  of  a  stream  ciif  wtrter 
which  the  melting  of  the  snow  had  formed,  we  sat  down  to  tisbcKt 
repast.  To  tbis  place  the  journey  is  neither  remarkably  laborkiD^ 
Bor  exposed  to  danger,  except  that  name  should  be^ven  to' the 
trifling  hazard  that  arises  fro&i  the  stones  and  loose  pieces  of  tl« 
broken  rock  which  the  goats,  in  leaping  from  one  projection  to«i- 
otber,  occasionally  throw  down,  wif  dintier  being  finished,  trc 
fixed  our  ciraftip-irons  to  our  shoes,  and  begsin  to  cross  the  glacieit$ 
but  we  had  not  proceeded  far  when  We  discovered  that  the  jfrozen 
snow  wbich  lay  in  the  ridges  between  the  waves  of  ice,  often  ccfli- 
cealed,  witb  a  coveiing  of  unceytain  strengtb,  the  fatSiomfefi 
chasms  whicb  traverse  this  solid  fifca ;  yet  the  danger  was  soon  in  i 
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gr^t  degree  lemoved  by  the  expedient  of  tying  ourselves  together 
vi^i  o^r  long  rope,  which  being  fJEistened  at  proper  distances  to  our 
^vpMStfl^  secured  tconi  the  principal  hazard  sgch  as  might  fall  within 
the  i^eningof  idie  gulf.    Trusting  to  the  same  precautioo,  wealbo 
cfQs^  upon  our  ladder  without  apprehension  such  of  the  chasms  as 
V^re^xposjed  to  view  3  and,  sometimes  stopping  in  the  middle  of 
the  lad^tf  looked  down  in  safety  upon  an  abyss  which  baffled  the 
nsijch  of  visiOiP,  and  from  which  the  sound  of  the  masses  of  ice  that 
we  repeatedly  let  fall  in  no  instance  ascended  to  the  ear.    In  some 
places  yffi  w^e  obliged  to  cut  footsteps  with  our  hatchet ;  yet,  on 
the  who4e,  t}ie  4i0&culties  wiere  far  from  great  3  for  in  two  hours  and 
t  half  we  had  passed  the  glaciere.     We  now,  with  more  ease,  and 
imu^  WOiie  expedition,  pursued  our  way,  having  only  snow  to  cross, 
aad  ip  jtwo  hours  arrived  at  a  hut  which  had  been  erected  in  the 
mr  17^  by  the  order,  and  at  the  expense,  of  M.  de  Saussure. 
Theiiut  was  situated  on  the  eastern  side  of  a  rock  which  had  all  tlie 
appearance  cf  being  rotten  with  age,  and  which  in  fact  was  in  a 
HMeof  such  OQuaplete  decay,  that,  on  my  return  the  next  evening, 
Ilfiw  scatt^^  on  the  snow  many  tons  of  its  fragments  which  had 
ftHen  in  niy  ^b^ence ;  but  the  ruin  was  not  on  the  side  on  which  the 
tuit  was  JbwUt.    ImiQediately  on  our  arrival,  which  was  at  five  in  the 
Hftfirnqov,  tbe  guides  began  to  empty  the  hut  of  jts  snow ;  and  at 
smeo  we^sat  4own  to  eat;  but  .our  stomachs  had  litde  relish  for  food, 
aad  fek  .a  particular  distaste  for  wine  and  spirits.     Water,  which  we 
obtf^qed  by  weltiug  suqw  in  a  kettle,  was  the  only  palatable  drink- 
Sam^  of  t«e  guides  complained  of  .a  heavy^disheartening  sickness-; 
aadiiny  $wtf8  servant,  who  );iad  accompanied  me  at  his  own  request, 
W9S:U^^a^  ^th  excessive  vomiting,  and  the  pains  of  the  severe^ 
Imdach.     But  i&Qiu  these  complaints,  which  apparently  arose  froti^ 
tine  ejstfieiji^e  lightuess  Qf  the  air  in  those  elevated  regions,  I  myself 
MdifPine  of  ilhe  guides  were  free,  except,  as  before  observed,  that 
IK Juid.littje  appetite  for  food,  and  a  strong  aversion  to  the  taste  of 
qa^J^OQUS  .Hquqrs.     We  now  prepared  for  rest ;  on  which  two  of  the 
gnidqf^  f^roferniug  ^he  opQn  air,  threw  themselves  down  at  the  ed- 
MmceiOf  the  but,  and  slept  upon  the  rook.    I  too  was  desirous  .of 
deqi;;  ,biM;  j^dy  :thpugbts  were  troubled  with  the  apprehension  that, 
iltbotigli  I  had  now  completed  one  half  of  the  road,  the  vapours 
night  collect  OQ  the  summit  of  the  ^nountain,  and  frustrate  all  my 
kipes.    Qr  if  at  any  time  the  rest  I  wished  for  came,  my  repose 
HW-soop  disturbed  "by  the  noise  pf  the  masses  of  snow  which  were 
loonocd  by  the  wind  Xrom  the  heights  around  me,  and  which,  ac- 
oamvdatioig  in  bulk  as  they  rolled,  tumbled  at  length  from  the  pre- 
fjipiaQ3.intO'^he  vale^  below,  and  produced  upon  the  ear  the  effect  of 
radiDiibied  :bi«ssts  of  thunder.    At  two  o'clock  I  threw  aside  my 
UioketH^  land  went  out  of  the  hut  to  observe  the  appearance  of  the 
Inwaw*    The  stars  shone  with  a  lustre  that  far  exceeded  the  bright- 
QWItVi^h. they  .exhibit  when  seen  from  the  usual  level ;  and  had  so 
lillle  tremor  jn  their  light,  as  to  leave  no  doubt  on  my  mind  that,  if 
tkwed  tfroQi  ithe  summit  of  the  mountain,  they  woul<iha\e  a^^^^^ 
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u  fixed  points.  How  improved  in  those  altitudes  would  be  the 
aids  which  the  telescope  gives  to  vision ;  indeed,  ilie  clearness  of 
the  air  was  such  as  led  me  to  think  that  Jupiter's  satellites  might  be 
distinguished  by  the  naked  eye ;  and  liad  he  not  been  in  the  neigh- 
bourhood of  the  moon,  1  might  possibly  have  succeeded.  He  con- 
tinued distinctly  visible  for  several  hours  after  the  sun  was  risen,  and 
did  nqt  wholly  disappear  till  almost  eight.  At  the  time  I  rose,  my 
thermometer,  which  was  on  Fahrenheit's  scale,  and  which  1  had 
hung  on  the  side  of  the  rock  without  the  but,  was  8°  below  the 
freezing  point.  Impatient  to  prociied,  and  having  ordered  a  large 
quantity  of  snow  to  be  melted,  I  tilled  a  smalt  cask  with  water  far 
my  own  use,  and  at  three  o'clock  we  left  the  hut.  Our  route  was 
across  the  snow;  but  the  chasms  which  the  ice  beneath  liad  funned, 
though  less  numerous  than  those  that  we  had  passed  on  the  pre- 
ceding day,  embarrassed  our  ascent.  One  in  particular  bad  opened 
so  much  in  tlie  few  days  that  intervened  between  M.  de  Saussure's 
expedition  and  our  own,  as  for  tlie  time  to  bar  the  hope  of  any  fur- 
ther progress;  but  at  length,  after  having  wandered  with  much 
anxiety  along  its  bank,  1  found  a  place  which  I  hoped  the  hdder 
was  sufficiently  long  to  cross.  The  ladder  was  accordingly  laid 
down,  and  was  seen  to  rest  upon  the  opposite  edge,  but  its  bearing 
did  not  exceed  an  inch  on  ehher  side.  We  now  considered  that, 
should  we  pass  the  chasm,  and  should  its  opening,  which  had  en- 
larged so  much  in  the  course  of  a  few  preceding  days,  increase  in 
the  least  degree  before  the  time  of  our  descent,  no  chance  of  return 
remained.  We  also  considered  that,  if  the  clouds  which  so  often 
envelope  the  hill  should  rise,  the  hope  of  finding,  amidst  the  thick 
fog,  our  way  back  to  this  only  place  in  which  the  gulf,  even  in  its 
present  state,  was  passable,  was  little  less  than  desperate.  Vet, 
after  a  moment's  pause,  the  guides  consented  to  go  with  me,  and 
we  crossed  the  chasm.  We  had  not  proceeded  far  when  the  thirst, 
which,  since  our  arrival  in  the  upper  regions  of  the  air,  had  been 
always  troublesome,  became  almost  intolerable.  No  sooner  had  I 
drank  than  the  thirst  returned,  and  in  a  few  minutes  my  throat  he- 
came  perfectly  dry.  Again  1  had  recourse  to  the  water,  and  again 
my  throat  was  parched.  The  air  itself  was  thirsty ;  its  extreme  of 
dryness  had  robbed  my  body  of  its  moisture.  Thougii  continually 
drinking,  the  quantity  of  my  urine  was  almost  nothing  ;  and  of  the 
little  there  was,  the  colour  was  extremely  deep.  The  guides  were 
equally  aft'ected.  Wine  they  would  not  taste;  but  the  moment  my 
back  was  turned,  their  moutlis  were  eagerly  applied  to  my  cask  of 
water.  Yet  we  continued  to  proceed  till  seven  o'clock;  when, 
hawing  passed  the  place  whereM.de  Saussure,  who  was  provided 
with  a  tent,  had  slept  the  second  night,  we  sat  down  to  breakfast. 
All  this  time  the  thermometer  was  4°  below  the  freezing  point. 
We  were  now  at  the  foot  of  Mount  Blanc  itself;  for,  though  it  is 
usual  10  apply  lliat  term  to  the  whole  assemblage  of  several  succes- 
«ive  mountains,  yet  the  name  properly  belongs  only  to  a  small 
jMOuniain  of  pyramidal  form  that  rises  from  a  narrow  plain  whick 
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at  all  titDCs  is  covered  with  snow.  Here  the  thinness  of  the  atmos- 
phere began  to  afiect  my  head  with  a  dull  and  heavy  pain.  I  also 
found,  to  my  great  surprise,  an  acute  sensation  of  pain,  very  diffe- 
rent fit>m  tluit  oi  weariness,  immediately  above  my  knees.  Having 
finished  our  repast,  we  pursued  our  journey,  and  soon  arrived  at  a 
diasm  which  could  not  have  existed  many  days,  for  it  was  not 
formed  at  the  time  of  M.  de  Saussure's  ascent.  Misled  by  this  last 
circumstance,  for  we  concluded  that,  as  he  had  seen  no  rents  what- 
ever from  the  time  that  he  passed  the  place  where  he  slept  the 
second  night,  none  were  likely  to  be  formed,  we  had  left  our  ladder 
about  a  league  behind  ;  but  as  the  chasm  was  far  from  wide,  we 
passed  it  on  the  poles  that  we  used  for  walking;  an  expedient  which 
suggested  to  me  that  the  length  of  our  ladder  might  be  easily  in- 
creased by  the  addition  of  several  poles  laid  parallel  and  fastened  to 
its  end  ;  and  that  the  hazard  of  finding  our  retreat  cut  off  from  the 
enbrgement  of  the  chasms  might  by  this  means  be  materially 
diminished.  At  this  place  I  had  an  opportunity  of  measuring  the 
height  of  the  snow  which  had  fallen  during  the  preceding  winter, 
and  which  was  distinguished  by  its  superior  whiteness  from  that  of 
the  former  year.  I  found  it  to  be  five  feet.  The  snow  of  each 
particular  year  appeared  as  a  separate  stratum.;  tliat  which  was  more 
ihan  a  twelvemonth  old  was  perfect  ice;  while  that  of  the  last 
winter  was  fast  approaching  to  a  similar  state.  At  length,  after  a 
difficult  ascent,  which  lay  among  precipices,  and  during  which  we 
were  often  obliged  to  employ  the  hatchet  in  making  a  footing  for 
our  feet,  we  reached  and  reposed  ourselves  upon  a  narrow  flat  which 
is  the  lust  of  three  from  the  foot  of  the  small  mountain,  and  which, 
according  to  M.  de  Saussure,  is  but  150  fathoms  below  the  level  of 
the  summit.  Upon  this  platform  1  found  a  beautiful  dead  butterfly, 
the  only  appearance  which,  from  the  time  I  entered  on  the  snow,  I 
had  seen  of  any  animal.  The  pernicious  effects  of  the  thinness  of 
the  air  were  now  evident  on  us  all ;  a  desire,  almost  irresistible,  of 
deep  came  on.  My  spirits  had  left  me ;  sometimes  indifferent  as 
to  tne  event,  I  wished  to  lie  down ;  at  others,  I  blamed  myself  for 
d»e  expedition ;  and,  though  just  at  the  summit,  had  thoughts  of 
tomiog  back,  without  accomplishing  my  purpose.  Of  my  guides 
many  were  in  a  worse  situation ;  for,  exhausted  by  excessive  vomit- 
ing, they  seemed  to  have  lost  all  strength,  both  of  mind  and  body. 
Bat  shame  at  length  came  to  our  relief.  I  drank  the  last  pint  of 
water  that  was  left^  and  found  myself  amazingly  refreshed.  Yet  the 
pain  in  my  knees  had  increased  so  much,  that  at  the  cud  of  every  20 
or  30  paces  I  was  obliged  to  rest  till  its  sharpness  was  abated.  My 
lungs  with  difficulty  performed  their  office,  and  my  heart  was 
affiscted  with  violent  palpitation.  At  last,  however,  but  with  a  sort 
of  apathy  which  scarcely  admitted  the  sense  of  joy,  we  reached  the 
Mimmit  of  the  mountain ;  when  six  of  my  guides,  and  with  them 
my  servant,  threw  themselves  on  their  faces,  and  where  imme- 
wtely  asleep.  I  envied  them  their  repose;  but  my  anxiety  to 
obtain  a  good  observation  for  the  latitude  subdued  m^  w\ve&  iox 
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indulgence.  The  time  of  my  arrival  was  half  afi  hoursft^rttn; 
so  that  the  hoars  which  had  elapsed  from  our  de()&rtuTe  from  CbiH' 
mouni  were  only  2T\,  10  of  which  we  had  passed  in  the  hift,  Tk* 
summit  of  the  hill  is  formed  of  snow,  which  spreads  into  a  soft  of 
plain  which  is  much  wider  from  E.  to  W.  than  from  N.  to  S.,  add 
in  its  greatest  width  is  perhaps  30  yards.  The  snow  is  every  wb«f6 
hardy  and  in  many  places  is  covered  with  a  sheet  of  ice.  WhCd 
the  spectator  begins  to  look  round  him  from  this  elevated  height^  i 
confused  impression  of  immensity  is  the  first  effect  produciid  iifidn 
his  inind ;  but  the  blue  colour^  defep  almost  to  blackness,  of  the 
datiopy  above  him  soon  arrests  his  attention.  He  next  surveys  the 
mountains ;  many  of  which,  from  the  clearness  of  the  aif,  are  to 
his  eyb  within  a  stone's  throw  from  him ;  and  even  those  of  Ldtn* 
hardy  (one  of  which  appears  of  an  altitude  but  little  inferior  to  that 
of  Mount  Blanc)  seem  to  approach  his  neighbourhood :  while  Ota 
the  other  side  the  vale  of  Chamouni  glittering  with  the  stinheiitlis  is 
to  the  view  directly  below  his  feet,  and  affects  his  head  with  giddi^ 
ness.  On  the  other  hand,  all  objects  of  which  the  distance  is  gfMt, 
and  the  level  low,  are  hid  from  his  eye  by  the  blue  vapour  whitib 
intervenes,  and  through  which  I  could  not  discern  the  Lake  df 
Geneva,  though  at  the  height  of  15,700  English  feet,  tvhieh^  ic* 
cording  to  M .  de  Saussure^  was  the  level  on  which  I  stood^  evefi 
the  Mediterranean  Sea  must  have  been  within  the  line  of  viskn. 
The  air  was  still ;  and  the  day  so  remarkably  fine,  that  I  could  fiot 
discover  in  any  part  of  the  heavens  the  appearance  of  a  single  citiitdt 
As  the  time  of  the  suti  passing  the  meridian  now  approached j  I  pet* 
pared  to  take  my  observation.  I  had  with  me  an  admirable  Hadiey'ft 
se&tant,  and  an  artificial  horizon^  and  I  corrected  the  medn  tttttt^ 
tioh  of  the  sun's  rays.  Thus  I  was  enabled  to  ascertain  with  aecfi^ 
racy  that  the  latitude  of  the  summit  of  Mount  Blanc  is  45^  A9'  59^ 
North. 

I  now  proceeded  to  sudi  other  observations  as  the  few  instriifihetito 
which  I  had  brought  permitted  rhe  to  make.  At  tVvelve  o'clod 
the  mercury  in  the  thermometer  stood  at  38^  in  the  shade  5  at  Cha- 
mouni, at  the  same  hour,  it  stood  when  in  the  shade  at  7^°*  I  triid 
the  effect  of  a  burning  glass  on  paper,  and  on  a  piece  of  wood, 
which  I  had  brought  with  n>e  for  the  purpose,  and  found  (contrary^ 
I  believe,  to  the  generally  received  opmion)  that  its  power  was  tnucli 
greater  than  in  the  lower  regions  of  the  air.  Having  continued  two 
hours  on  the  summit  of  the  mountain,  I  began  my  descent  at  h&if 
an  hour  after  twelve.  I  found  that,  short  as  my  absence  hAd  been, 
many  new  renrs  were  opened,  and  that  several  of  thoie  which  1  had 
passed  ki  my  a-^cent  were  become  considerably  wider.  In  less  thAtt 
six  hours  we  arrived  at  the  hut  in  which  we  had  slept  the  evening 
before,  and  should  have  proceeded  much  further  down  the  nKMJO- 
tain  had  we  not  been  afrnid  of  passing  the  Gl^ciere  de  la  Cot^  at 
the  close  of  the  day,  when  the  snow,  from  the  effect  of  the  sun- 
beams, was  extremely  rotten.  Our  evening's  repast  being  finishedj 
/  waissoon  asleep)  but  in  a  few  hours  I  was  awakened  with  a  tor- 
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loeotiog  pain  in  my  fQce  and  eyes.  My  face  was  one  continued 
blister,  and  my  eyes  I  was  unable  to  open  ;  nor  was  I  without  ap* 
preben$iops  of  losing  my  ^*gbt  for  ever,  till  my  {[uides  told  me  that 
if  I  bad  condescended  to  have  taken  their  advice  of  wearing,  as 
they  did,  a  mask  of  black  crape,  the  accident  would  not  have  be- 
fidlcD  me,  but  that  a  few  days  would  perfectly  restore  the  use  of  my 
eyes.  After  I  had  bathed  tbem  with  warm  water  for  half  an  hour, 
I  foand  to  my  great  satisfaction  that  I  could  open  them  a  little,  on 
which  I  determined  upon  an  instant  departure,  that  I  might  cross 
the  Glaciere  de  la  Cot6  before  the  sun  was  risen  sufficiently  high  for 
its  beams  to  be  strongly  reflected  from  the  snow.  But  unluckily  the 
9ia  was  already  above  the  horizon ;  so  that  the  paip  of  forcing  open 

Xeyes  in  the  bright  sunshine,  in  order  to  avoid  the  chasms,  and 
T  hazards  of  my  way,  rendered  my  return  more  irksome  than  iny 
atceot.  Fortunately  one  of  the  guides,  soon  after  I  bad  passed 
tbe  glaciere,  picked  up  in  the  snow  a  pair  of  gre^n  spectacles, 
vllich  M.  Bourrit  had  lost,  and  which  gave  me  wonderful  relief. 

At  eleven  o'clock  on  Aug.  10^  after  an  absence  of  52  hours,  of 
vllich  20  were  passed  in  the  hut,  I  returned  again  to  the  village  of 
CSiamoani.  From  the  want  of  instruments  (the  scale  of  the  baro- 
meters I  had  being  graduated  no  lower  than  20  inches,  which  was 
aot  suffidently  extended)  the  observations  I  made  were  but  few. 
¥et  the  effects  which  the  air  in  the  heights  I  visited  produced  on  the 
Imman  body  may  not  perhaps  be  considered  a^  altogether  uninte- 
Rstipg,  nor  will  the  proof  I  made  of  the  power  of  the  lens  on  the 
summit  of  Mount  Blanc,  if  confirmed  by  future  experiments,  be 
eegarded  as  of  no  account  in  the  theories  of  light  and  beat.  At  any 
nte,  the  having  determined  the  latitude  of  Mount  Blanc  may  assist 
ia  some  particulars  the  observations  of  such  persons  as  shall  visit  it 
ia  future ;  and  the  knowledge  which  my  journey  has  afforded,  in 
addition  to  that  which  is  furnished  by  M.  de  Saussure,  may  facilitate 
tbe  ascent  of  those  who,  with  proper  instruments,  ma)  wish  to 
wke  io  that  elevated  level  experiments  in  natural  philosophy.* 


Article   II. 

On  the  Acids  contained  in  the  Juice  of  the  Stems  of  Rhulard. 

By  M.  Donovan,  Esq. 

D(miN«  my  investigation  of  the  nature  and  combinations  of  the 
sbrbic  acid,  I  had  occasion  to  examine  a  great  variety  of  vegetable 

*  As  the  summit  of  Mount  Blanc  bears  from  Neuchatel  by  the  compass  20°  54' 
07''  W.,  by  usin;;  the  diflTerence  of  latitude  and  the  true  bearing,  the  longitude  in 
•pace  US'  10"  W.  of  Neuchatel,  and  consequently  1^  6'  50"  £.  from  Greenwich. 
(See  Aunal$  of  Philosophy,  v.  368.) 
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juices :  amongst  the  rest,  thai  of  the  rhubard  plant  occupied  my 
attention. 

Mr.  Henderson  has  lately  examined  this  juice ;  and  he  announcM 
that  he  has  discovered  in  it  a  new  and  peculiar  acid,  which  he  calls 
the  rheumic. 

There  are  some  facls  with  which  1  am  acquninied,  and  sAUfe' 
objections  to  the  conclusions  drawn  by  that  gentleman,  that  seenied' 
necessary  to  be  considered  before  the  rheumic  acid  can  be  admitted 
as  a  distinct  substance.     These  1  shall,  therefore,  state. 

In  my  experiments  I  found  the  predominant  acid  in  the  stalks  of 
rhubarb  to  be  malic,  but  there  was  also  a  quantity  of  the  soihie 
present.  No  other  acid  manifested  itself ;  but  as  1  was  not  inves- 
tigating with  the  design  of  discovering  a  new  one  in  the  plant,  I  do 
not  pretend  to  say  that  it  contained  no  other. 

Of  the  presence  of  these  acids,  Mr.  Henderson  does  not  appear 
to  have  been  aware ;  but  he  found  reason  to  suppose  that  citric  acid 
js  one  of  the  component  parts  of  the  juice.  When,  therefore,  lie 
saturated  the  acid  juice  with  lime,  be  obtained  malate,  sorbate,  and 
citrate  of  lime,  all  of  which  are  insoluble  salts:  and  when  this 
powder  was  acted  on  by  sulphuric  acid,  the  result  was  a  mistureof 
sorbic,  mnlic,  and  citric  acids. 

Whe*  the  juice  was  saturated  with  chalk,  a  supermalate  of  lime 
WAS  fbrnied;  but  this  being  soluble,  it  might  have  been  washed 
ait'Eiy' during  the  edulcoration  of  the  precipitate. 

"ifi^ide  the  acids  naturally  contained  in  the  juice,  there  are  others 
introduced  by  the  process.  The  mixed  salts  of  lime,  already  no- 
ticed, were  decomposed  by  sulphuric  acid,  which,  as  during  the 
subsequent  evaporation,  it  charred  the  vegetable  portion,  must  have 
been  in  excess.  Hence  sulphuric  acid,  along  with  those  already 
mentioned,  would  adulterate  the  product.  During  the  charring,  a 
quantity  of  acetic  acid  must  also  have  been  produced. 

By  employing  the  other  method  proposed  by  Mr.  Henderson  of 
combining  the  acid  juice  with  lead,  and  acting  on  the  compound 
with  nitric  acid,  we  give  origin  to  new  impurities,  such  as  nitric, 
osaltc,  and  perhaps  other  vegetable  acids. 

Thus  in  the  resulting  fluid  obtained  by  the  proposed  processei 
there  may  be  mHlic,  sorbic,  citric,*  sulphuric,  acetic,  nitric,  and 
oxalic  acids.  And  from  the  great  solubility  of  the  crystals  supposed 
to  be  rheumic  acid,  it  appears  that  they  could  not  bo  formed  unlecs 
in  a  highly  concentrated  solution.  Hence  rccryslallization  would 
not  entirely  exclude  the  adulterating  acids;  and  some  of  them 
would  even  be  present  in  the  solid  form. 

Several  salts  formed  during  this  process  would  stijl  further  in- 
quinate  the  substance  supposed  to  be  the  pure  acid.  Thus  malate, 
sorbate,  citraie,  and  sulphate  of  lime,  are  soluble  in  the  acids 

dliic  acid    tlian  the 
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present  in  the  resulting  liquor,  and  might  be  obtained  by  evapora- 
tion in  a  crystalline  form.  Other  salts  might  also  have  been  present. 
Mr.  Henderson  no  doubt  satisfied  himself  that  these  acid  crystals 
could  not  have  been  those  which  he  considered  as  the  rheumic  acid. 

I  examined  the  juice  of  the  stalks  of  rhubarb  within  the  last 
moBth.  The  sorbic  acid  had  disappeared  on  account  of  the  lateness 
of  the  season ;  the  malic  was  present,  but  I  could  find  no  other.  I 
do  not,  however,  hence  presume  to  offer  any  thing  opposing  the 
statements  of  Mr.  Henderson,  The  rheumic  acid,  like  the  sorbic, 
might  have  disappeared.  It  b  apparent  that  Mr.  Henderson  ob- 
tained malate  of  lime  in  his  process ;  for  he  found  that  even  when 
the  juice  contained  much  more  chalk  than  it  could  dissolve,  the 
supernatant  liquor  still  reddened  litmus.  And  taking  every  thing 
ioto  consideration,  it  is  plain  that  as  the  compounds,  from  the  pro- 
perties of  which  the  peculiar  nature  of  tlie  new  acid  has  been  in- 
ferred, were  formed  by  means  of  a  mixture  of  several  acids,  they 
cannot  \}e  looked  on  as  decisive  in  the  question. 

Mr.  Henderson  conceives  that  the  new  acid  exists  in  the  plant  in 
combination  with  ammonia.  But  it  should  be  considered  that  ex- 
tractive matter  and  lime  were  presented  to  each  other,  and  th|it  by 
the  mutual  action  of  these  substances  ammonia  is  always  produced. 

These  observations  I  have  been  induced  to  make,  as  the  ingenious 
and  candid  author  of  the  paper  on  which  I  comment  acknowledges 
imperfections  in  his  process,  and  expresses  a  wish  that  some  other 
person  might  assist  him  in  the  examination  of  this  subject.  The 
preceding  might  probably  be  of  some  advantage. 


Article  IIL 


On  the  Composition  of  the  Topaz ;  the  Separation  of  Silica  and 
Oxide  of  Tantalum ;  and  some  further  Experiments  on  the  Com^ 
position  of  Organic  Bodies*  By  Jacob  Berzelius,  M.D.  F.R.S. 
Professor  of  Chemistry  at  Stockholm. 

(To  Dr.  Thomson.) 

.     SIR,  Stockkohtt,  Dee.  2,  1816. 

In  the  number  of  the  Annals  of  Philosophy  for  October  a  very 
celebrated  mineralogist,  Mr.  Gregor,  has  communicated  some  ex- 
periments on  the  composition  of  the  topaz.  He  has  drawn  as  a 
conclusion  that  this  stone  contains  potash.  I  have  made  many  ex- 
periments, as  you  know,  on  this  mineral ;  and  I  consider  myself  as 
Diving  ascertained  its  true  chemical  constitution.  At  the  same 
time  I  did  not  try  to  discover  alkali  in  it ;  because  in  mv  analyses  of 
it,  though  often  repeated,  I  never  experienced  any  ot(ier  Iosb  than 
that  which  is  almost  unavoidable  in  experiments  of  that  natures 
After  reading  Mr.  Gregor's  letter^  I  thought  it  necessary  \o  UM&ub  % 


106  On  the  ComposUion  of  the  Topaz,  [Fm    C 

new  analysis  of  the  topaz,  directing  luy  priocipal  attention  to  th«   e 
extraction  of  potash  from  it. 

1  pulverized  in  an  agate  mortar  a  fine  crystal  of  yellow  topv  \. 
from  Brazil,  and  exposed  to  a  red  heat  a  mixture  of  three  gramowi  j^ 
(46-^  grains)  of  it  with  J  2  grammes  of  carlionate  of  barytes.  The  c 
mass  was  then  put  into  a  platinum  cup,  and  treated  with  muriatic  i 
acid,  which  dissolved  it  without  the  disengagement  of  any  carbonic  ■ 
acid,  leaving  no  other  residue  but  pure  silica.  Into  the  solutiott  I  != 
poured  sulphuric  acid  as  long  as'^ny  precipitate  fell,  and  even  added  c 
an  excess  of  that  acid,  and  then  evaporated  the  liquid  till  a  portion  t 
of  this  excess  was  driven  off.  The  residue  was  digested  with  water  i 
for  24  hours,  and  the  liquid  then  precipitated  by  carbonate  of  am*  Si 
monia  added  in  excess.  The  filtrated  liquid  was  evaporated  to  dijr*  i 
ness.  The  sulphate  of  ammonia  thus  obtained  was  put  into  a  pkh  ^ 
tinum  crucible,  exactly  weighed,  and  exposed  to  the  heat  of  a  ^iiit  } 
of  wine  lamp.  The  ammoniacal  salt  was  volatilized,  and  left  upoQ  ^ 
the  sides  of  the  crucible  reddish  stains,  besides  a  trace  of  a  saliae  ..* 
niatter  at  the  bottom.  The  crucible  had  gained  only  six  milli-  j 
grammes  (0*0924  grain).  I  poured  water  into  it.  The  red  staiu  q 
were  not  attacked ;  but  the  saline  matter  was  dissolved.  The  smill  \ 
quantity  of  liquid  thus  obtained  was  divided  into  two  portions.  The  \ 
one  was  evaporated  to  dryness,  and  the  saline  residue  examined  by 
the  microscope.  The  crystals  were  irregular,  and  confounded  ' 
together ;  and  none  of  them  bore  any  resemblance  to  sulphate  of  \ 
potash.  When  dissolved  in  water,  and  mixed  with  tartaric  acid,  I  \ 
could  perceive  no  trace  of  supertartrate  of  potash.  The  other  por*  k 
tion,  being  mixed  with  ammonia,  let  fall  alumina.  Hence  it  is  j 
evident  that  the  salt  under  examination,  at  least  the  greatest  part  of 
it,  was  sulphate  of  alumina.  I  shall  not  determine  whether  it 
might  contain  any  trace  of  alum,  as  it  is  evident  that  this  can  have 
no  influence. 

I  consider  this  experiment  as  a  decisive  proof  that  potash  does  not 
belong  to  the  chemical  constitution  of  the  topaz,  and  that,  if  wfe 
find  traces  of  that  alkali  in  topazes  of  certain  districts,  it  can  only 
be  considered  as  one  of  those  foreign  substances  with  which  minerals 
are  so  frequently  mixed.  It  can  scarcely  be  doubted  that  topazes 
exist  mixed  with  traces  of  felspar,  just  as  there  are  crystals  of  nitre 
mixed  with  common  salt,  without  our  drawing  as  a  conclusion  from 
this  that  muriatic  acid  is  a  constituent  part  of  crystallized  saltpetre. 

You  will  permit  me,  perhaps,  to  add  an  observation  with  respect 
to  the  existence  of  these  traces  of  sulphate  of  alumina,  although 
the  liquid  had  been  precipitated  by  an  excess  of  carbonate  of  am- 
monia. The  cause  of  it  is,  that  alumina  is  not  absolutely  insoluble 
in  ammonia.  Caustic  ammonia  dissolves  a  considerable  quantity  of  . 
it.  A  gros  (72  grains)  of  caustic  ammonia  dissolves  a  large  piett 
of  alum  without  leaving  any  residue,  and  the  alumina  dissolved  \/f 
ammonia  is  not  precipitated  till  after  a  long  continued  ebullition. 
Carbonate  of  ammonia,  on  the  other  hand,  dissolves  so  little  alu* 
mmz^  tbat^  unless  we  add  a  great  excess  of  it,  the  dissolved  portioift 
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nay  be  Defected  altogether.  A  great  excess,  however,  dissolves  a 
little,  though  the  porCioD  be  still  small ;  and  this  was  the  cause  of 
the  phenoflienon  which  occurred  in  my  analysis.  From  this  we  may 
judge  to  what  fnistakes  we  afe  liable  when  we  employ  salammoniac 
to  precipitate  alumina  from  caustic  potash. 

Onb  of  your  correspondents  has  asked  the  method  of  separating 
silica  from  oxide  of  tantalum.  The  separation  of  these  two  bodies 
n  much  more  difficult  than  would  be  believed  at  first.  Tbe  oxide 
o(  tadtalum  treated  by  an  alkali  is  soluble  in  acids,  just  as  happens 
to  the  silica }  while  a  portion  of  the  silica,  on  the  other  hand,  remains 
vftdlssolved  in  combination  with  the  oxide  of  tantalum.  You  will 
ife  in  my  analyses  of  the  yttro-tantalites  how  soluble  the  oxide  of 
tantnlum  is  in  acids.  The  only  method  by  which  I  conceive  these 
two  substances  can  be  separated  is  the  following : — Fuse  the  oxide 
of  tatitalum  with  bisulphate  of  potash.  Wash  off  the  soluble  portion 
of  thb  mixture  by  means  of  boiling  water.  Then  dissolve  the  oxide 
of  tantalum  by  means  of  quadroxalate  of  potash,  which  must  be 
bmled  for  a  considerable  time  over  it.  The  silica  remains  undis- 
solved, though  still  retaining  a  little  oxide  of  tantalum. 


I.  shall  here  make  a  small  addition  to  the  analyses  of  organic 
bodies  which  t  communicated  to  you  some  years  ago ;  though  I  have 
Dot  been  able  hitherto  to  prosecute  the  subject  much  further. 
Formic  acid,  neutralized  by  the  oxide  of  lead,  gives  a  formiate 
composed  of 

Fomiic  acid 25-12    ....   100 

Oxide  of  lead 79-88    ....  298-1 

Hence  the  capacity  of  that  acid  for  saturation  is  21-314.  Ana- 
bsed  in  the  same  way  as  the  other  acids  were,  100  parts  of  it  were 
ioynd  to  consist  of 

Hydrogen . .     2-807 

Carbon     32-970 

Oxygen    64-223 

.  These  numbers  correspond  very  nearly  with  the  formula  2  H  -f 
B  C  +  SO,  which  supposes  the  composition  as  follows :— 

Hydrogen 2-84 

Carbon 32-40 

Oxygen G4-76 

ThpM«  is  in  my  result  a  small  excess  of  carbon  amounting  to  about 
fedf  a  per  cent.  I  propose  to  repeat  this  experiment  as  soon  as  I 
Vttvt  leisure  to  recommence  my  investigations  on  the  composition 
of  atonic  bodies.  The  comparison  of  the  composition  of  the 
icribwing  acids  is  curious  enough : — 
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Oxalic  acid   3+     2  + 
Formic  aciil , 3   +     2  + 
Succinic  acid     3+     4    + 
Acetic  acid 3+     4   + 
Gallic  acid    3+     G  + 
Benzoic  acid     S   +    15   +    1 
You  will  excuse  me  for  not  having  adopted  your  correcti<Mt4 
my  analysis  of  oxalic  acid.     Let  it  be  shown  by  experiment  fl^ 
oxalic  acid  gives  more  water  when  decomi)osed  than  I  found, 
1  will  give  up  the  point  imoiediBlcl;.     You  have  no  doubt  obser; 
that  other  chemists  liave  gone  lo  the  other  extremity,  that  of  d 
ing  the  existence  of  hydrogen  altogether  in  oxalic  acid, 
considering  it  as  carbonaus  acid.    But  that  idea  does  not  apj 

I     probable  to  me.  I  am,  &c. 

Jacob  Bgrzbuds.  ' 
Article  IV. 

To  Jind  the  Heights  of  Mountains  with  the  Barometer,  by  Mean  1 
of  a  Table  of  Compomid  Interest.  By  Adom  Anderson,  Gsqi  f 
Hector  of  the  Perth  Academy. 

(To  Dr.  Thomson.) 
DEAR  SIR, 

The  usual  method  of  finding  the  altitudes  of  mountains  with  the 
barometer,  by  means  of  a  table  of  logarithms,  being  founded  on  the  ^ 
principle  that  the  density  of  the  air  decreases  in  a  geometrical 
Tatio,  while  the  corresponding  heights  increase  in  an  arithmetical  * 
progression,  or,  in  other  words,  that  the  heights  are  the  logarithm) 
of  the  densities,  it  occurred  to  me  that  a  table  of  compound  in- 
terest might  be  conveniently  substituted  for  a  table  of  logarithms 
when  the  latter  could  not  be  procured  ;  more  especially  as  all  the 
amounts  necessary  may  be  obtained  in  a  few  minutes  by  the  actual 
involution  of  the  amount  of  1 1,  for  a  year. 

A  table  of  the  amount  of  1^.  compound  interest  is  obviously  s 
system  of  logarithms  the  base  of  whiuh  is  the  amount  of  1^.  for  a 
year,  and  the  successive  years  a  series  of  logarithms  the  numben   * 
corresponding  to  which  are  the  opposite  amounts.     Hence  the  ex-  ' 
pression  for  the  difference  of  altitude  between  two  stations  may  ' 
easily  be  reduced  from  Brigg's  logarithms  to  what  may  be  called  inr 
teresl  logarithms,  by  help  of  the  well-known  property  that  in  diffe- 
rent systems  the  logarithms  of  thesame  number  are  inversely  as  the 
logarithms  of  the  bases  of  the  systems,  the  latter  being  taken  ai^_ 
cording  to  any  system  whatever.  ^H 
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Let  H,  therefore,  deoote  the  difierence  of  altitude  in  fathoms 
between  two  stations,  and  let  D  and  d  be  the  densities,  or  lengths 
of  the  barometrical  columns,  both  being  corrected  for  temperature; 
also  let  L  represent  Brigg's  logarithms,  and  I  the  interest  logarithms. 
Then  by  the  ordinary  formula,  if  the  temperature  of  the  air  be 
disregarded, 

H  =  JO,000[L.D  -  L.cQ. 
BotL  .  D  :  /  .D  ::  log.  amount  1/.  for  a  year  :  log.  10. 
Which^  if  the  nite  be  taken  at  five  per  cent.,  and  the  logarithms 
it  the  two  basest  according  to  the  Common  system,  becomes 
L.D:  Z.  D::'L.  105  :L.  10 
That  is,  L  .  D  :  /  .  D  ::  '0211898  :  1 
And  L  .  D  =  *0211893  x  / .  D 
InEke  manner,  Jj  ,  d  =z  '0211893  x  l*d 
Therefore,  H  =  10,000  [L .  D  —  L .  d]  =  10,000  x  -0211893 
p.D  -  /.d]  =  211-893  [/.D  -  /.  J]  =  212  [Z.D  -  /.cQ 
nearly  (1). 

The  last  expression  may  be  reduced  to  a  form  more  convenient 

for  calculation,  by  assuming  H  =  212  Z .  (—j  (^)* 

The  constant  quantity  212,  being  the  same  as  the  number  for  the 
boiling  point  of  Fahrenheit's  scale,  is  as  easily  recollected  as  the 
number  10^00  in  the  ordinary  formula,  when  Brigg's  logarithms 
are  employed. 

Having  thus  deduced  a  general  expression  for  H  in  terms  of  in- 
terest logarithms,  I  shall  now  illustrate  the  formula  by  example. 
Before  doing  this,  however,  it  will  be  necessary  to  subjoin  the 
amounts  of  1 Z.  for  a  few  successive  years  as  a  groundwork  for  calcu- 
kticm.  If  the  first  formula  be  used,  these  amounts,  with  the  years 
eonresponding  to  them,  may  be  taken  from  any  continuous  part  of 

the  table  ;  for  since  L  .  C^j  =  L  .  (—)  =  1«  •  D  —  L  .  i,  the 

mmber  n  being  any  number,  integral  or  fractional,  it  is  evident 
that  if  D  and  d  are  too  great  to  be  found  in  the  table,  as  will  gene- 
ndly  be  the  case,  it  will  answer  equally  well  to  take  corresponding 
parts  of  them.  This  reduces  the  range  of  amounts  necessary  to 
.very  narrow  limits.  As  the  height  of  the  mercurial  column  at  the 
lower  station  is  seldom  the  double  of  its  height  at  the  upper,  it  will 
'be  sufficient,  in  most  cases,  to  make  the  table  extend  firom  the 
amount  for  one  year  to  the  amount  for  15  years.  The  following 
table,  however,  is  extended  as  far  as  the  amount  for  20  years^  and 
will  answer  for  finding  any  altitude  not  exceeding  25,000  feet. 
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Amoiinis  oflL  at  jive  per  Cent.  Compound  Interest* 


1 

AoMUOti. 

YCWPB. 

AnuMBts, 

1  i 

1-05 

11 

1-71034 

2 

1-1025 

12 

1-79586 

3  I 

1-15762 

13 

1-88565 

4 

1-21551 

14 

1-97993 

5 

1 '27628 

15 

2-07893 

6 

1-34010 

16 

2-18287 

7 

1-40710 

J7 

2-29203 

8 

1-47746 

IB 

2-40662 

9 

1-55133 

19 

2-52695 

10 

1-62895 

20 

2-65330 

To  Make  the  example  as  simple  a3  postible,  k  nay  lie  fsropcr,  in 
the  first  place,  to  suppose  a  case  io  which  corresponding  .pa;rts.of  ^  r 
numbers  expressing  the  heights  of  the  barometrical  columns,  ilh' 
found  among  tlie  amouDts  ^j^actly.     Thys^  lot  the  beigiht  ^  the 
baro8i£ter«t  due  lower  station  be  28-142  ml^  and  H  tibe  npfwM- 
in.;  jf  each  be<itvided  by  20,  weobtaiA  1-4071  and  1-Q5,  mhUk! 
are  the  exact  amounts  for  seven  years  and  one  year ;  bui  ^lase  btMff^' 
ZHkmbers  bekig  the  logaridaitn«  of  the  ibrmer, 


H  =  212  [Z .  D  -  i .  d]  =  212  X  7  -  1  =  1272  fathoms. 

If  formula  (2)  be  used,  which,  in  most  cases,  will  be  morn  cqor 
venient, 


H  =212  X 


'm = 


212  X 


=  212  X  6=  1272  fathoms.    The  result  by  Bragg's  logarithms  k 
1271-357  fathoms. 

Next,  let  a  case  be   taken  in  which  neither  the  barometricf^ 
heights  themselves,  nor  corresponding  parts  of  them,  can  be  foiui^ 
in   the  table  exactly:    thus,    employing  the  data  of   the  abo?e  i 
example,  and  taking  ^V^h  instead  of  ^th  of  the  heights  of  the 
barometrical  columns,  we  obtain  2-34517  and  1*75.     As  neither  qf 
these  numbers  is  found  among  the  amounts,  we  must  take  the  yearp  \ 
corresponding  to  the  next  lowest  for  both,  and  then  find  aprppOr-  , 
tional  part  for  the  excess  of  each.    The  next  lowest  amohg  thp"  | 
amounts  to  2-34517  is  2*29202,  the  amount  for  17  years,  andjtteH 
diflFerence   is  *05315  ;  also  the  excess  of  the  next  highest,  vii. '  I 
2-40662,  above  229202  is  - 1 1 46,  •» 

And  -1146  :  -05315  ::  1  :  -4638. 

■ 

Hence  2-34517  of  amount  corresponds  to  17 '463 78  years. 
In  like  manner^  it  will  be  found  that  1*75  amount  corresponds  fO:. 
11-46374  years.  .  ■ 
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Therefore  H  =  212   x    17-4637«  -    11 -46874  =  212    x 
SOCXKH  =  1272-008  fathoms. 

The  difierence  between  the  two  resalts,  which  is  very  inconsidcr- 
ible,  arises  from  the  proportional  parts  being  calculated  on  the 
supposition  that  the  amounts,  as  well  as  the  logarithms,  or  years 
corresponding  to  them,  increase  in  an  arithmetical  progression. 
This,  though  in  no  case  strictly  true,  will  seldom  lead  to  an  error 
of  half  a  fathom  in  the  altitude,  a  degree  of  accuracy  which  is 
certainly  greatly  within  the  limits,  furnished  by  the  physical  data  of 
the  problem.  A  practical  rule  for  finding  the  height  in  fathoms  may 
l)e given  in  the  following  words: — 

Divide  the  height  of  the  barometrical  column  at  the  lower  station 
1)y  its  height  at  the  upper  station,  extending  the  division  as  far  as 
tae  data  admit ;  searcn  for  the  quotient  among  the  amounts  of  1  /. 
lit  five  per  cent,  compound  interest,  and  the  years  corresponding  to 
it  being  multiplied  by  212,  will  be  the  difference  of  altitude  be- 
tween the  two  statiotis  in  fathoms. 

On  the  whole,  though  the  method  which  I  have  proposed  for  cal- 
culating heigiits  by  barometrical  measurements  must  often  be  more 
tefioiis  and  intricate  than  the  ordinary  method  by  logarithms,  it  has 
4ns  important  advantage,  that  all  the  elements  of  the  calculation 
Wf  be  laid  down  on  a  small  slip  of  paper,  or  obtained  in  a  few 
'ttBHites  by  the  involution  of  1*05.  It  may,  therefore,  be  regarded 
tia  covrenient  substitute,  in  certain  cases,  for  the  ordinary  method ; 
urf  in  this  point  of  view  alone  I  have  been  induced  to  submit  it  to 
Jroor  consideration . 

I  am,  dear  Sir,  with  much  regard  and  esteem, 

Yours  sincerely, 

Perth  Academy,  Nov,  21,  1«16.  AdaM    AnDEBSON, 


Article  V. 
Cmms  Experiments  (m  boiling  Tar.    By  Richard  Davenport,  Esq. 

(To  Dr.  Thomson.) 

DEAR  SIR, 

Iv  you  thfok  the  following  detail  of  a  curious  fact  will  be  inte- 
ratii^  to  your  readers,  it  is  at  your  service.  Some  know,  ai)d 
aany  probieibly  have  heard  without  believing,  and  to  others  it  will 
k  quite  new  to  hear,  that  a  man  can  dip  his  hand  into  boiling  tar 
without  suffering.  I  have  met  with  gentlemen  who  had  seen  it 
done  many  years  ago ;  but  I  never,  till  very  lately,  had  an  oppor- 
tuaity  of  bemg  myself  an  eye  witness  of  the  experiment ;  and  I  had 
apposed  that  the  instances  were  not  many,  and  that  the  escaping 
uriiurt  was  owing  to  peculiar  thickness,  or  to  some  other  quality  in 
the  skin^  or  perhaps  to  some  dexterous  management,  which  e\\\\ex 
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carried  in  air,  or  repelled  the  tar  for  a  short  time,  as  coramoi),„ 
liquids  are  repelled  from  surfaces  covered  with  cercaiii  dusts. 

I  was  lately  taken  by  a  friend  through  the  King's  Dockyard  al 
Chatham,  and  fortunately  saw  the  operation  of  tarring  ropes  going 
on.  The  cauldron  or  cistern  in  which  the  tar  is  heated  is,  1  think, 
ubout  six  feet  long  and  four  feet  wide,  and  2-^  feet  deep,  of  an  ovil 
ibrm.  The  rope-strands  eater  at  one  end,  and  pass  out  at  the  oibet 
end,  having  been  in  their  passage  pressed  deep  under  the  surfaa, 
The  fire  b  underneath,  and  the  whole  appeared  in  a  state  of  ebul- 
lition. 

I  asked  the  men  if  they  had  ever  seen  any  one  dip  his  hand  iuto 
tar  in  that  state.  One  of  them  immediaiely  drew  up  his  coat  sleeve, 
and  dipped  his  hand  and  wrist  in,  bringing  out  fluid  tar,  and  pour- 
ing it  off  from  his  hand  as  from  a  ladle.  The  tar  remained  In 
complete  contact  with  his  skin,  and  he  wiped  it  off  with  low. 
Satisfied  that  there  was  no  deception,  and  seeing  no  room  for  ilie 
exercise  of  any  dexterity  by  which  the  heat  could  be  avoided,  I 
asked  him  whether  there  was  any  danger  in  niy  trying  It  myself.. 
Being  assured  there  was  not,  1  dipped  in  the  entire  length  of  my 
fore  finger,  and  moved  it  about  a  short  time  before  the  heat  became 
inconvenient,  I  began  to  thiok  that  the  tar  was  only  kept  to  a  lliin 
liquid  state  by  a  heat  much  below  the  boiling  point.  1  asked 
whether  they  knew  what  the  heat  was.  They  answered  that  their 
thermometer  was  broken,  and  a  new  one  expected ;  but  that  their 
orders  were  to  keep  It  between  2 1  Q°  and  220°,  and  as  near  as  Ihej 
could  to  the  lower  of  the  two  points.  I  procured  a  bottle  (a  green ' 
wine-pint),  and  putting  a  small  quantity  of  water  in  it,  suspended 
it  in  the  tar.  I  waited  till  I  was  tired  of  watching  for  the  boiling  of 
the  water,  but  cannot  say  how  long.  On  pouring  some  out,  it  was 
barely  hot,  I  then  concluded  that  the  heat  of  the  tar  was  much 
below  that  of  boiling  water,  and  that  the  graduation  of  their  tber^ 
mometer  was  different  from  that  of  Fahrenheit,  and  attributed  the 
apparent  ebullition  to  the  escape  of  air  from  the  heated  rope- 
strands, 

A  few  days  afterwards,  however,  I  had  an  opportunity  of  seeing 
the  operation  again,  and  a  new  thermometer  was  obtained,  gra- 
duated according  to  Fahrenheit,  marked  at  212°  "  water  bolls,'' 
and  a  space  left  to  mark  "  tar  boils,"  against  the  degree  to  be  found 
on  trial.  The  apparatus  for  the  thermometer  consisted  of  a  copper 
tube,  of  about  2^  or  3  inches  diameter,  closed  at  bottom.  It  was 
fixed  upright  near  the  middle  of  the  cauldron,  plunged  two  feet 
into  it,  and  projecting  nearly  two  feet  out  of  it.  The  thermometec 
was  suspended  tow  in  the  copper  tube,  and  a  thin  cap  was  put  on 
the  upper  end.  Nearly  a  quarter  of  an  hour  passed  before  the 
thermometer  ceased  to  rise  (it  having  been  frequently  esamined), 
and  it  then  stood  at  I  80°,  and  could  not  he  raised  higher.  I  saw 
the  tar  evidently  boil  round  the  edges  of  the  cauldron.  A  phial  of 
water  which  I  had  left  for  some  time  suspended  in  it  seemed  to  boil  -, 
but  m  ibc  tur  itud  scum  Iiadgot  into  It,   I  could  not  ea  " 
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his  point.  Feeling  the  top  of  the  copper  tube,  and  finding  it  quite 
xx>l,  I  was  satisfied  that  there  was  much  loss  of  heat  from  the  tube, 
ind  of  course  from  the  included  air ;  and  the  thermometer  could 
aoly  indicate  the  heat  of  the  air.  I  obtained  permission  to  bend 
back  the  wood  at  the  joint,  and  I  ])lunged  the  naked  bulb  into  the 
Kar.  It  rose  slowly  to  220®.  It  was  evident  that  their  mode  of 
nyplying  the  thermometer  was  quite  inefiectual,  and  I  suggested  to 
Ifaem  an  easy  way  of  correcting  it,  viz.  to  keep  water  in  the  copper 
tube,  which  would  give  the  true  heat  of  the  tar;  and  as  they  wish 
Id  keep  the  heat  down  to  210®,  the  water  in  a  long  covered  tube 
vrould  not  evaporate  very  fast;  a  method  which  I  believe  they  will 

Once  or  twice  during  the  operation,  when  the  scum  had  been 
taken  off  of  the  surface  of  the  liquid  tar,  I  poured  some  water 
npon  it  firom  a  phiah  It  spread,  and  was  lost  instantaneously,  with- 
oat  any  stalling  or  hissing,  as  when  water  falls  on  hot  oil ;  it  lying, 
h  this  caae,  on  the  top  of  the  hot  fluid.  It  may  be  observed  that 
Ac  temperflture  of  the  tar  in  tne  process  of  tarring  ropes  varies, 
owing  to  the  frequent  addition  of  cdd  tar  to  supply  the  loss  of  that 
irfiich  is  imbibed  arid  carried  off  by  the  ropes,  and  by  the  evapora- 
tion. 

When  I  saw  the  thermometer  at  220®,  and  the  tar  thoroughly 
boiling,  I  again  plunged  in  my  finger,  and  moved  it  backwards 
and  forwards,  making  three  oscillations  of  six  or  eight  inches.  On 
repeating  this  motion  afterwards,  and  considering  it  with  my  stop- 
watch, 1  think  it  occupied  between  two  and  three  seconds  of  time. 
Hie  tar  certainly  felt  hotter  to  the  skin  than  when  I  had  tried  it 
before ;  and  it  would  not  have  been  pleasant  to  prolong  the  time  of 
fanmersion ;  but  the  heat  did  not  rise  to  a  painful  degree,  and  it 
ceated  immediately  on  taking  out  my  finger,  although  the  tar  ad- 
hered to  the  skin  just  as  any  liquid  of  similar  viscidity  would.  I 
ioffered  no  inconvenience  exce{)t  a  slight  brownish  stain,  which 
disappeared  after  the  common  washing  of  two  days. 

When  we  endeavour  to  account  for  the  absence  of  pain  and 
injury  to  the  skin  in  the  experiment,  when  a  far  less  degree  of  heat 
m  other  liquids  would  produce  serious  scalds,  it  appears  from  the 
^abo?e  described  facts  that  the  immediate  cause  is  the  slowness  with 
Ubicfathe  tar  communicates  its  heat.  It  is  evident  that  it  is  pos- 
"  of  free  heat  of  temperature  superior  to  that  of  boiling  water; 
the  thermometer  indicates  220®;  but  the  thermometer  rose  very 
iowly  ftom  180®  to  that  point.  The  heat  is  greater  than  t^le  hand 
biear  if  continued  long  in  the  liquid,  but  it  remains  ii)  it  for 
MDe  seconds  of  time  before  it  is  felt.  The  phial  of  water  which  I 
PVpended  in  the  boiling  tar  did  (1  have  little  doubt)  actually  boil, 
MMt  1  know  it  remained  in  for  a  great  length  of  time  before  it  ac- 
^fored  its  highest  temperature. 

But  DOW  what  is  the  cause  of  this  extraordinary  slowness  of 
^communication  of  heat  of  temperature  from  a  dense  heated  liquid 
'-■irid  to  bodies  immersed  in  it  ?     On  tl^is  I  should  be  glad  to  se^  \\\^ 

Vol.  IX.  N^  \L  H 
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opinion  of  others  better  qualified  than  myself.    All  I  can  offer  ii 
the  supposition  that  the  very  abundant  volatile  (dry  looking  and  dry 
feeling)  vapour  evolved  (very  pungent  both  to  the  eyes  and  nostrin) 
rapidly  carrying  off  the  caloric  in  a  latent  state,  intervenes  betweed  \ 
the  tar  and  the  skin^  and  prevents  the  more  rapid  communicatioa;  : 
and  that  when  the  hand  is  withdrawn,  and  the  hot  tar  adhering,  Ai  i 
rapidity  with  which  this  vapour  is  evolved  from  the  surface  exposed  \ 
to  the  air  cools  it  immediately.  '\  \ 

While  I  was  conversing  in  the  place,  I  heard  it  said  that  if  i 
man  put  his  hand  into  the  cauldron  with  a  glove  on,  he  would  bi' 
dreadfully  burnt ;  but  no  one  could  say  he  had  seen  it  tried.  NdP 
choosing  to  sacrifice  a  pair  of  gloves  to  the  trial  of  an  effect  I 
no  belief  in,  I  wrapped  a  newspaper  double  about  my  hand, 
plunged  it  in  up  to  the  wrist.  I  retained  my  hand  in  the  tar  loi 
than  I  could  when  naked  without  feeling  any  pain. 

I  am,  dear  Sir,  very  truly  yours, 

Twickenham^  Nov.  1,  1816.  RlCHARD    DaTENFOBT. 

t'.S.  As  the  sense  of  feeling  must  differ  much  in  difierent , 
sons,  I  have  since  tried  to  compare  the  sensation  produced  by 
water  with  that  which  I  have  described  above ;  and  I  can  say 
cidedly  that  I  cannot  biear  the  heat  of  water  at  140^  so  long;  as 
of  tar  at  220^ 


Article  VI. 

Some  Observations  respecting  the  Geology  of  South  PTaUs* 

By  W.  H.  Gilby,  M.D. 

The  short,  though  excellent,  paper  of  Mr.  Martin,  in  the 
losopbical  Transactions  for  1806,  contains  most  of  the  partii 
of  any  interest  regarding  the  South  Wales  coal  tract,  and  foi 
striking  contrast  with  the  long  and  wearisome  narration  with  wl 
the  pages  of  some  of  our  publications  are  overspread.  The  fol 
ing  facts,  however,  which  occurred  to  me  in  a  late  tour  tHr 
South  Wales,  shortened  and  continually  interrupted  by  heavy 
appear  to  me  new,  and  in  some  measure  interesting : — 

1.  Mr.  Martin  states,  and  so  does  Mr.  Townsend,  that  the 
deposite  of  South  Wales  rests  every  where  upon  the  mountain  lij 
stone,  the  course  of  which  will  be  better  understood  by  referru 
the  map  annexed  to  Mr.  Martin's  paper.    Now  the  term  moun] 
lime-stone  has  always  been  applied  to  a  rock  varying  a  good  de 
colour,  but  pretty  uniform  as  to  its  general  character,  and  comp 
chiefly  of  carbonate  of  lime,  with  some  properties  of  argillac 
matter.    But  in  two  places  I  found  a  rock  immediately  subjacei 
the  coal  strata,  and  heretofore  considered  as  part  of  the  con 
mounUda  iJine-stone  cbain^  which  is  a  variety  of  magnesian  1 
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itone  containing  38  per  cent,  of  carbonate  of  magnesia.  One  of 
Ihe  places  to  which  I  allude  is  the  high  ridge  of  ground  which  runs 
east  and  west  to  the  south  of  Caerphylly^  about  four  miles  north  of 
Cardiff.  I  walked  for  a  considerable  distance  along  this  ridge^  and 
itill  found  no  appearance  of  the  true  mountain  lime-stone ;  and  as 
the  range  appeared  \o  run  for  many  miles  east  and  west  in  a  con- 
tiDOOus  line,  it  is  probable  that  the  magnesian  lime-stone  will  be 
ibund  to  occupy  a  considerable  part  of  its  course.  The  next  place 
to  which  I  allude  is  the  hill  which  overhangs  Risca  in  coming  from 
Michen^  the  greater  part  of  which  is  composed  of  the  same  variety 
tif  magnesian  lime-stone,  and  is  there  most  distinctly  immediately 
wifajacent  to  the  coal  measures  which  make  their  appearance,  I 
lielieve,  even  in  the  village  of  Risoa.  This  variety  of  magnesian 
line-stone  is  of  a  grey  colour,  hardly  difi'erent  from  that  of  the 
vnial  varieties  of  mountain  lime-stone ;  but,  independent  of  chemical 
criteria,  it  is  readily  distinguished  from  that  rock  by  its  greater 
qiecific  gravity,  by  its  greater  hardness,  and  by  its  possessing  a 
nghly  glimmering  lustre  :  whereas  the  mountain  lime-stone,  when 
£ce  from  scales  of  calc  spar,  is  generally  quite  dull.  The  observa* 
JtioDs  of  Mr.  Tennant  had  established  the  opinion  that  magnesian 
Xme  is  injurious  to  land,  when  used  in  considerable  quantity;  but 
He  learn  from  Dr.  Thomson,  that  this  kind  of  lime  is  used  as  a 
aianure  in  the  North  of  England,  with  very  little  caution,  and  that 
it  is  productive  of  no  bad  consequences.  The  same  is  the  fact 
io  the  districts  to  which  I  have  alluded.  I  found  the  hill  at  Risca 
«nd  the  ridge  south  of  Caerphylly  crowned  with  quarries  and  lime* 
kilos,  and  was  informed  that  the  lime  is  very  extensively  employed 
for  agricultural  purposes,  without  any  idea  of  its  having  properties 
^fiflferent  from  those  of  common  lime.  A  quarryman  however  was 
aware  that  this  stone  took  a  longer  time  to  burn  than  common 
lime-stone,  as  for  instance  the  lyas. 

.  It  is  probable,  when  this  species  of  magnesian  lime-stone  shall 
^«e  become  more  generally  known,  that  it  will  be  found  frequently 
iated  with  the  mountain  lime-stone ;  but  in  colour  it  so  much 
ibles  that  rock,  that  few  would  at  first  sight  be  led  to  suspect 
thing  remarkable  in  its  chemical  composition.    I  discovered 
time  ago  precisely  the  same  variety  of  magnesian  lime-stone 
the  neighbourhood  of  Bristol  interstratified  with  the  mountain 
stone,  and  have  lately  transmitted  an  account  of  it,  together 
its  analysis,  to  the  Geological  Society.     I  have,  besides,  met 
a  more  crystalline  species  lying  upon  the  mountain  lime-stone 
Ross;  and  Mr.  Wm.  Clayfield  showed  me  a  specimen  of  the 
otft  magnesian  lime-stone  collected  by  Mr.  Tennant^  I  believe 
the  Mendip  Hills. 
X  In  former  communications  I  had  hazarded  the  conjecture  that 
old  red  sand-stone  will  generally  be  found  under  the  first  floeta 
Boontain  lime-stone,  and  wherever  I  met  with  the  latter  rock 
bath  Wales  this  was  always  the  case.    At  Risca,  and  in  the 
p  below  Caerphylly,  the  magnesian  lime«stone^  which  i&xVv^ 
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locum  tenens  of  the  mountain  lime-ttone,  lies  upon  the  old 
sand-stone  and  its  accompanying  conglomerate.  In  walking  i 
Myrtbyr  Tydvil  to  Brecon,  the  HK)untain  lime-stone  makes  its 
pearance  jfor  the  first  time  about  three  miles  from  Myrthyr, 
forms  on  each  side  of  the  road  a  cliff  of  considerable  height.  A. 
a  mile  and  a  half  further  it  ceases ;  and  then  succeeds  the  red  ss 
stone  conglomerate ;  and  shortly  afterwards  the  old  red  sand-s 
in  its  true  character.  It  is  seen  on  each  side  of  the  road,  as  f 
the  little  river  Grue.  A  mile  or  two  onwards  I  found  myself  a 
foot  of  a  high  mountain,  called  the  Van  or  Brecon  BeacOn,  vb 
I  ascended,  and  descended  on  the  opposite  side,  and  found  thtk 
whole  of  it,  from  top  to  bottom,  is  composed  of  the  old  red  a 
stone,  in  strata  dipping  S.S.W.  under  the  mountain  lime-»' 
The  summit  of  this  mountain  commands  a  very  extensive  vieup 
the  west  are  seen  other  lofty  hills,  presenting  the  same  kin 
contour  as  the  Van,  which  are,  therefore,  probably  compose 
the  same  kind  of  rock.  The  country  to  the  north  of  the  Van 
•ents  a  hilly  appearance ;  but  the  height  of  the  hills  seems 
inconsiderable  when  compared  with  that  of  the  Van  and,  of  tbos 
the  west  In  fact,  the  configuration  of  the  country  at  once  d 
an  alteration  in  its  geological  structure. 

3.  The  coal  measures  on  South  Wales  are  almost  identically 
tame  with  those  in  Gloucestershire  and  Somersetshire.  They 
micaceous  sand-stone,  clay-stone,  slate- clay,  quartzy  sand-«t| 
besides  which  they  have  many  beds  of  clay-iron-stone ;  and  I  li 
also  seen  a  curious  kind  of  conglomerate  very  like  that  which  ocfi 
in  the  Dudley  coal-field. 

4.  A  little  beyond  Llanyihangel  between  Brecon  and  BuQtl 
took  the  old  road  over  a  hill,  where  the  geology  of  the  couB 
assumes  a  new  character,  as  the  hill  is  almost  entirely  formeA 
clay-slate.  Some  of  the  strata  abound  with  impressions  of  sbl 
and  of  a  very  singular  minute  body,  winch  I  had  never  seen  bell 
resembling  somewhat  a  limpet.  The  dip  of  the  strata  in  this  Id 
contrariwise  to  that  of  the  Van,  and  its  escarpement,  togetbert 
that  of  the  adjoining  eminences,  is  turned  towards  the  & 
whereas  the  grand  and  precipitous  fa9ades  of  the  Van  are  oppQ 
to  the  N.E.  These  circumstances  are  highly  interesting  to: 
geologist,  as  it  is  clear  that  they  could  only  have  arisen  from  M 
remarkable  difference  in  the  formations  themselves,  as  well  ii 
the  periods  at  which  they  were  deposited  ;  and  they  become  doc 
interesting  when  we  find  them  in  accordance  with  a  system  wl 
we  have  beeri  accustomed  to  follow,  of  the  truth  of  which  1 
may  then  be  taken  as  a  kind  of  natural  evidence.  Thus  we  I 
seen  that  the  rocks  to  the  south  of  Brecon  are  composed  of 
earliest  members  of  the  floetz  formation,  while  those  to  the  n 
of  it  consist  of  clay-slate  containing  organic  remains,  which  is  n 
to  the  north  (as  hereafter  to  be  shown)  associated  with  graywa 
and  they  are,  therefore,  to  be  considered  as  belonging  to  the  tif 
tion  class.    In  the  Island  of  Arran,  near  Loch  llanza,  the  differs 
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between  the  floetz  and  the  older  rocks  is  exhibited  in  a  similar  way. 
^^  The  strata  of  the  old  red  sand-stone,  and  those  of  the  clay-slate,  dip 
1^.  in  opposite  directions,  and  consequently  their  outgoings  abut 
ts  agaiost  each  other.  Mr.  Jameson  has  given  a  faithful  drawing  of 
""   diii  appeaance  in  his  Tour  through  the  Western  Islands. 

5.  No  other  rock  is  seen  on  the  road  to  Builth  excepting  clay- 
date,  which  is  constantly  varying  in  its  dip,  but  the  hills  generally 
pKseQt  a  precipitous  front  to  the  south. 
€•  The  hills  near  Builth,  after  passing  over  the  bridge  on  the 
i*t  Wje,  are  highly  curious ;  but  incessant  rain  for  four  days  hardly 
HlaTttiMdinean  hour's  walking.  About  half  a  mile  from  the  town 
floAeroad  to  Presteign,  there  is  a  small  chapel  at  the  foot  of  a 
Un.  In  this  hill  I  found  several  varieties  of  rock,  viz.  of  clay- 
^  of  a  kind  of  clay-slate  porphyry,  and  an  amygdaloid.  In  the 
^^  of  a  few  vards  the  strata  seemed  to  dip  to  every  point  in  the 
^BBpHs;  and  in  some  places  were  considerably  inclined,  and  at 
e™si*en  vertfcaK 

1,  A  collier  had  lately  found  interstratified  with  the  clay-slate  a 

ice  ^fae^Qe  full  of  shells,  and  sometimes  containing  the  remains  of 

eDcriaas,    The  beds  are  very  thin;  otherwise  in  that  country 

^bcoTery  would  be  a  very  valuable  one.    From  the  representa- 

of  this  man,  some  adventurers  were  trying  for  coal;  and^ 

e?ery  thing  I  saw  of  the  country,  without  any  prospect  of 

.  It  is  in  such  circumstances  that  a  knowledge  of  mineralogy 

geology  is  so  eminently  useful,  as  the  mere  practical  miner  may 

deceived  by  a  thousand  illusory  appearances.    The  collier,  for 

,  and  the  inhabitants,  showed  me  a  stone  of  a  black  colour, 

which  they  seemed  to  place  great  reliance  as  an  indication  of 

The  stone,  however,  appeared  to  me  the  common  clay-slate 

ed  with  bituminous  matter^  being  in  fact  a  variety  of 

chalk  or  drawing  slate. 

^  8*  Between  Builth  and  Rhyader  I  observed  little  else  than  clay- 

-I  and  a  very  hard  kind  of  sand-stone,  till  I  came  within  three 

of  Rhyader,  when  I  found  myself  under  a  very  high  and 

ifiil  cliff  of  gfeywacke*  in  strata,  dipping  to  the  north.    This 

was  associated  with  the  transition  sand -stone  just  now  spoken 

To  the  greywacke  clay-slate  again  succeeded^  which  I  think 

Ihe  prevailing  rock  round  Rhyader. 

*B]r  (reywBcke,  I  understand  a  rock  answering  in  description  to  Mr. 
9o's  ddBnltion  of  it,  as  consisting  of  a  basis- of  clay-slate,  containing  frag* 
of  clay-olate,  portions  of  quartz,  and  scales  of  mica. 
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Notes  of  a  Mineralogical  Excursion  to  ikf  Giant's  Causewmf> 
By  tlie  Rev.  Dr.  Grierson. 

(Read  before  the  WerDerian  Society,  March  30,  1816.) 

After  having  in  the  month  of  September  last  made  the  few  ob- 
lervations  on  the  I^oeh  Doon  granite,  of  which  1  had  the  honour 
to  communicate  tome  account  to  the  Society  a  few  weelis  ago,  1  set 
out  on  a  short  excursion  to  the  North  of  Ireland.  Having  little 
more  than  a  foiinight  to  spare  for  the  accomplishment  of  thii 

{'ourney,  the  observations  I  had  it  in  my  power  to  make  could 
le  neither  numerous  nor  very  important;  yet  I  did  observe  some 
things  which  I  hope  may  not  prove  altogether  uninteresting,  and 
shall,  therefore,  beg  leave  to  slate  them  as  shortly  as  1  can.  On 
the  Uih  of  the  month  I  left  the  neighbourhood  of  Balmachellw 
Kiric,  about  two  miles  to  the  N.  E.  of  New  Galloway,  and  pro- 
ceeded along  the  eastern  bank  of  rhe  Lake  of  Ken  to  the  point 
where  that  lake  is  joined  by  the  River  Dee  (six  miles) ;  no  rock  but 
greywacke  and  its  slate  hitherto  appearing,  though  the  Dee  district 
of  granite  skirts  the  lake  for  about  a  mile  on  the  opposite  bank.  1 
Crossed  this  lake  at  the  Rhone  Ferry,  and  landed  on  the  south  side 
of  the  Dee.  The  picturesque  variety  and  richness  of  the  scenery  at 
the  junction  of  the  river  and  lake,  where  stands  the  beautiful  seat 
of  Airdsof  Kells,  are  greatly  admired  by  strangers.  In  my  opinion 
they  are  not  easily  paralleled ;  but  here  I  may  be  justly  suspected  of 
partiality,  it  being  my  native  place.  From  hence  I  procee<)eA 
southward,  ten  miles,  to  Galehousc  of  Fleet,  and  saw  no  oihem 
rock  but  the  transition  one,  of  which  indeed  alman  the  whole  of  ih" 
two  counties  of  Kirkcudbright  and  Wigton  are  composed,  exctfM 
the  three  well-known  districts  of  granite.  When  I  bad  passed  li^ 
Lake  of  Lochenbrech,  near  wliich  is  the  celebrated  chalyhw^ 
Spring,  and  was  now  approaching  the  granite  mountain  of  CBtm^ 
nuir,  i  began  to  perceive,  to  the  east  of  it,  and  at  the  distance  ■- 
at  leaat  three  miles  from  the  hill,  vast  numbers  of  rolled  pieces  ■* 
granite,  some  of  them  of  great  size,  scattered  over  the  transilicz 
country.  The  country  about  Gatehouse  is  all  of  this  sort  (transiiiorr^ 
and  there  is  no  other  rock  to  be  seen  the  whole  way  from  thence  "• 
the  harbour  of  Portpatrlck  (43  miles),  where  the  cliffe  of  gr*^ 
wacke  appear  in  great  magniScence.  The  greywacke  and  sla  "* 
•trata  of  this  track  are  all  in  the  usual  direction,  and  in  generBs" 
highly  inclined.  The  view  around  Galchouse,  situated  at  the  mout_J 
of  the  river  Fleet,  and  beside  the  magnificent  mansion  of  Cally,  * 
uncommonly  fine  ;  and  the  drive  from  theoce  along  the  high  an^ 
wooded  shore  of  the  Bay  of  Wigton,  in  sight  of  Saubees  Head  and 
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the  Isle  of  Man^  to  some  miles  beyond  Creetoun,  is  esteemed  one 
of  the  most  beautiful  and  interesting  in  the  kingdom.   On  the  right 
lowers  the  lofty  granite  mountain  of  Cairnsmuir,  but  no  part  of  the 
granite  reaches  the  high  road.    In  the  greywacke  formation,  a  fev 
miles  to  the  east  of  Newton  Stewart,  and  only  three  or  four  miles 
from  the  granite  of  Cairnsmuir,  were  formerly  worked  pretty  ex- 
tensive lead -mines.     They  have  now,  however,  for  some  years  been 
abandoned.    It  is  the  opinion  of  the  best  mineralogists  that  the 
galena  veins  found  here  are  a  continuation  of  those  so  extensively 
wrought  at  Leadhills  and  Wanlockhead.  They  are,  I  believe,  found 
to  ran  in  the  same  direction,  and  they  are  in  the  same  kind  of  rock. 
The  county  of  Wigton  presents  altogether  a  flat  uninteresting  ap- 
■earance,  and  is,  so  far  as  I  know,  all  transition.     As  I  already 
fcioted,  the  transition  rocks  appear  in  high  clifis  and  rugged  beauty 
tt  the  harbour  of  Port  Patrick  ;  and  on  arriving  in  Ireland,  I  found 
them  to  accompany  me  for  about  eight  miles  on  the  road  from 
Dooaghadee  to  Bellast.    The  county  then  becomes  trap.    The  rock 
appeared  to  me  to  be  a  variety  of  porous  ill-formed  clink-stone  or 
tnfi^  loose  in  its  texture,  and  of  a  greyish  or  iron«black  colour. 
.   At  the  town  of  Belfast  this  formation  still  continues,  where  the 
ftwrishing  city  of  80,000  inhabitants,  the  river,  the  bridge  of  21 
ardies,  the  bay,  the  shipping,  the  rich  county  of  Down  extending 
;  almoat  as  far  as  the  eye  can  reach  to  the  east,  and  the  perhaps  still 
■  richer  county  of  Antrim  stretching  along  the  north-west  shore  of 
the  bay  by  Carrickfergus  on  the  north,  the  Black  and  Cave  moun« 
tains  rising  to  the  height  of  Arthur's  Seat  or  so,  to  the  west,  form 
.^picture  which,  to  my  imagination  at  least,  is  not  easily  surpassed. 
The  Black  and  Cave  hills  to  the  west  of  Belfast  are  composed  of 
\  gieeu-stone,  basalt,  or  tuff.     In  these  trap  rocks  there  is  an  im- 
:  vaense  bed  of  greyish-white  indurated  chalk,  or  conchoidal  lime- 
HiKie.    Above  this  bed,  which  is  worked  in  various  parts,  reposes 
.  wme  hundred  feet  of  the  trap ;  and  in  the  lime-stone  or  chalk  are 
-  mmerous  and  large  nodules  of  grey  flint.    Some  of  the  flint  nodules 
:.  lie  of  a  cochineal-red,  extremely  beautiful.     Between  the  lime- 
-.  alooe  and  the  green-stone,  and  in  so  far  as  I  had  the  opportunity  of 
■^  ekerring  on  the  lower  side  of  the  former,  is  a  rock  commonly 
tailed  mulatto-stone,  of  a  light  grey  speckled  colour,  and  which 
Meuii  to  be  lime-stone  mixed  with  particles  of  the  trap.    On  this 
tokff  at  the  bottom  of  the  hill,  between  it  and  the  town,  rests  a 
Mt  bed  of  clay ;  and  in  the  bed,  where  it  is  intersected  by  a 
fivaiet  to  a  considerable  depth,  I  had  the  opportunity  of  observing 
nd  picking  up  some  fine  specimens,  from  numerous  veins,  of 
r.  Aliated  and  fibrous  gypsum.    These  veins  are  seen  to  run  princi- 
:  faUy,  I  think,  in  a  northerly  and  southerly  direction,  and  to  dip 
lowards  the  east.    I  observed  them  from  an  inch  to  a  foot  or  more 


Leaving  Belfast,  I  pursued  my  way  to  the  Giant's  Causeway,  by 
iitrim,  Ballymoney,  and  Coleraine  (60  English  miles).  The  for- 
mtioo  all  along  thb  track  is  the  newest  floetz  trap.   1  covUbioWsHi 
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no  other  rock  but  a  sort  of  loose  testtured  greyish-black  one,  ap- 
pearing to  be  basalt  or  tuff,  except  here  and  there  some  green-stone, 
and  a  reddish-white  stone,  having  much  the  same  appearance, 
hardness,  and  specific  gravity,  as  the  indurated  chalk,  with  a  coo- 
choidal  fracture,  imbedded  in  the  trap  near  Temple  Patrick,  about 
eight  miles  north-west  of  Belfast. 

Near  Coleraine,  on  the  river  Bann,  which  issues  from  the  mi^ 
nificent  Lough  Neagh,  and  meets  the  North  Sea  a  little  way  beloir 
the  above-mentioned  town,  12  miles  west  of  the  Giaut's  Causeway, 
at  a  fall  called  the  Cuts,  is  a  formation  of  green-stone.  I  made 
inquiries  with  respect  to  the  siliceous  petrifactions  said  to  be  formed 
by  the'  waters  of  Lough  Neagh,  and  found  that  this  phenomenoQ 
was  universally  believed;  but  I  could  not  obtain  a  specimen*  The 
country  from  Belfast  to  Coleraine  is,  in  a  general  view,  flat,  but  k 
is  by  no  means  what  is  called  a  dead  flat.  Wavings  to  a  great 
extent  strike  the  eye ;  and  to  the  east,  at  a  distance,  rise  large 
conical  hills,  such  as  usually  characterise  a  trap  district.  To  die 
west,  in  the  distance,  towers  the  high  mountain  of  Innishoui^ 
which  is  probably  primitive.  At  Antrim,  on  the  east  bank  of  Loo^ 
Neagh,  where  stands  also  Sheans  Castle,  the  seat  of  Lord  O'NuI, 
the  country  appeared  to  me  eminently  rich  and  beautiful,  as  indeed 
the  whole  route  from  Belfast  to  Coleraine,  with  the  exception  oft 
few  miles  between  Ballymena  and  Ballymoney,  is  rich  and  6De» 
Here  and  there,  however,  notwithstanding  this,  we  have  extensive 
bogs,  or  peat  mosses,  as  they  are  called  in  Scotland. 

I  left  Coleraine  on  the  morning  of  Sept.  17,  in  company  with  t 
gentleman  of  that  place,  whose  obligingness,  intelligence,  hospi- 
tality, and  kindness,  afforded  me  a  most  agreeable  specimen  of  the 
Irish^character,  and  proceeded  to  the  Giant's  Causeway.  The  day 
was  charming ;  and  it  is  not  easy  for  me  to  express  the  gratificatiaa 
I  felt,  as  we  made  our  way  through  a  fine  and  gently  varied  districCi 
at  the  idea  of  having  it  in  my  power  soon  to  contemplate  in  favour- 
able circumstances  one  of  the  most  stupendous  and  interesting 
natural  phenomena  that  are  any  where  to  be  seen.  From  Coleraine 
to  the  Causeway  is  eight  miles  in  a  northerly  direction,  and  I  coald 
observe  no  rock  on  our  way  but  the  trap  formation.  On  crossing  the 
river  Bush  at  the  village  called  Bushmills,  the  country  begins  gra- 
dually to  rise,  and  we  descry  about  two  miles  before  us  a  ridge  of 
considerable  height,  seeming  to  terminate  quite  abruptly  on  the 
other  side.  What  we  perceive  is  the  land  side  of  the  precipice  of  > 
the  Giant's  Causeway.  It  seems  to  have  been  a  hill  of  basalt,  with 
nearly  perpendicular  columnar  concretions,  cut  in  two,  as  it  were, 
by  a  vertical  section,  and  the  half  of  the  hill  next  the  sea  carried 
away.  On  getting  in  front  of  this  precipice,  which  you  do  by  a 
pass  on  the  west  side  of  it,  a  most  stupendous  scene  presents  itself. 
The  precipice,  extending  for  a  mile  or  two  along  the  shore,  is  in 
many  places  quite  perpendicular,  and  often  350  and  400  feet  high^ 
consisting  of  pure  columnar  basalt,  some  of  the  columns  50  feetia 
peipeadiculdr  height^  straight  and  smooth  as  if  polished  with  ^ 
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chisel. '  Iq  other  parts  the  columns  are  smaller,  inclined,  or  bent ; 
and  a  less  length  of  them  strikes  the  eye.  From  the  bottom  of  this 
precipice  issues,  with  a  gentle  slope  of  about  1  in  30  towards  the 
sea,  an  immense  and  surprising  pavement,  as  it  were,  consisting  of 
the- upper  ends  of  the  fragments  of  vertical  columns  of  basalt  that 
have  been  left  when  the  beaward  half  of  the  basaltic  hill  was  carried 
off.  The  ends  of  these  columns  are  in  general  15  or  20  inches  in 
diameter,  some  of  them  of  three  sides,  some  four,  fire,  six,  seven, 
eight,,  or  even  nine.  Five  and  six  sides  seem  to  prevail  most.  From 
the  bottom  of  the  precipice  to  the  sea  at  low  water  along  thb  pave- 
nent  or  causeway,  which,  from  the  artificial  appearance  it  puts  on, 
has,  doubtless,  in  a  rude  age,  given  name  to  the  place,  is  a  length 
of  730  feet.  It  has  been  observed  to  proceed  into  the  Ocean  as  far 
as  can  be  traced  by  the  eye  in  a  calm  and  clear  day.  To  any  person 
iriiahas  seen  both  this  place  and  Staffa,  the  idea  naturally  enough 
tnggests  itself  that  they  are  parts  of  the  same  once  continuous 
immense  bed  of  columnar  basalt.  There  are  properly  three  pave- 
Bients  proceeding  into  the  sea,  distinguished  by  the  names  of  the 
.Great  Causeway,  the  Middle  Causeway,  and  the  West  Causeway* 
These  are  three  large  gently  sloping  ridges  of  the  ends  of  basaltic 
eolamns,  with  depressions  between  them,  covered  with  large  blocks 
or  masses,  that  seem  to  have  from  time  to  time  been  detached,  and 
rdled  from  the  precipice.  I  had  no  opportunity  of  perceiving  with 
^at  rocks  the  basalt  of  the  Giant's  Causeway  is  connected.  I  am 
told  conchoidal  white  lime-stone  meets  it  on  both  the  east  and  west 
sides.  There  b  in  one  place  near  the  east  side  of  the  Great  Causeway 
a  green-stone  vein  eight  or  ten  feet  wide  intersecting  the  basalt 
iiDm  north-west  to  south-east. 

There  was  now  pointed  out  to  us  by  the  guides  a  singular  enough 
and  carious  phenomenon,  and  which  is  particularly  interesting,  as  it 
bas  been  thought  by  those  who  bold  the  igneous  origin  of  basalt  to 
be  a  confirmation  of  their  doctrine.     Nearly  opposite  to  the  West 
Causeway,  and  within  about  SO  feet  of  the  top  of  the  cliff,  is  found 
to  exist  a  quantity  of  slags  and  ashes,  unquestionably  the  production 
of  fire.     On  ascending  to  this  spot,  which  can  be  easily  done,  I 
found  the  slags  and  ashes  depcjsited  in  a  sort  of  lead  about  four  feet 
thick,  and  running  horizontally  along  the  face  of  the  basaltic  pre- 
cipice 20  or  30  feet.    The  ashes  are  in  general  observed  to  lie 
ondcrroost,  and  the  slags  above  them.     They  are  covered  with  a 
oon.^iderable  quantity  of  earth  and  stones,    which  all  consist  of 
hssalt,  are  of  a  large  size,  some  of  them  three  or  four  feet  or  more 
in  diameter,  and  the  ashes  likewise  rest  on  the  same  sort  of  mate- 
rials.    What  struck  me  here  was,  that  these  ashes  and  slags  are 
entirely  unconnected  with  any  rock  or  formation  which  seems  to  be 
m  silUf  or  in  its  o/iginal  position.     They  are,  therefore,  in  my 
opnion, .  distinctly  artificial,  and  nothing  more  than  the  remains  of 
some  large  and  powerful  fire  which  had  been  kept  burning  for  a  long 
while  on. the  top  of  this  precipice,  either  for  the  purpose  of  a  signal, 
or  some  other  which  we  cannot  now  ascertain  \  and  thaX,  omv:^^  xo 
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the  part  of  the  cliff  on  wliich  the  ashes  were  lying  having  given 
vray  and  tumbled  downy  they  have  been  thus  buried  beneath  the 
ruins  and  there  remain.  This  hypothesis  may  appear  to  some  &d- 
ciful  or  extravagant ;  but  1  should  have  little  hesitation  in  referring 
the  truth  of  it  to  any  unprejudiced  person  accustomed  to  investiga* 
lions  of  this  sort  who  will  be  at  the  trouble  to  scramble  up  and 
aurvey  the  spot.  Nay,  I  think  I  could  even  trust  the  decision  to  a 
Huttonian  himself !  The  mass  of  materials  in  which  the  slags  and 
ashes  are  found  is  clearly  moved  from  its  place,  and  has  distinctly 
the  appearance  of  a  large  slip  of  loose  pieces  of  rock  and  soil  thai 
has  been  disengaged  by  means  of  frost  or  some  other  agent.  It  may 
have  been  effected  by  an  earthquake ;  or  the  fire  itself  may  have 
contributed  to  its  own  removal  by  the  rents  or  cracks  its  heat  made 
in  the  rock  on  which  it  stood.  It  is  not  a  great  many  years  since 
these  ashes  were  noticed.  John  Corry,  one  of  the  most  obliging 
and  intelligent  guides  about  the  place^  picked  up  some  of  them  on 
the  beach  below,  and  naturally  enough  concluding  that  they  came 
from  the  cliff  above,  he  climbed  up  and  found  their  repository.  One 
gentleman,  he  informed  us,  who  is  well  known  to  have  paid  much 
attention  to  the  appearances  at  the  Giant's  Causeway,  and  who  bai 
written  upon  the  subject,  will  not  yet  believe  that  the  ashes  are 
found  in  the  place  which  I  have  described,  but  insists  (obstinately 
enough,  no  doubt !)  that  honest  John  and  his  colleagues  have  put 
the  ashes  there  on  purpose  to  deceive  the  public  !  He  cannot  be 
prevailed  upon  to  scramble  up  and  look  at  the  ashes  himself,  verify- 
ing, it  would  seem,  the  old  proverb,  which  says,  that  there  is  no 
one  blinder  than  he  who  will  not  see. 

A  considerable  way  from  the  repository  of  the  ashes  and  slags, 
and  to  the  east  of  the  Great  Causeway,  is  another  curious  appear- 
ance. Here,  in  the  pure  basalt,  70  or  80  feet  from  the  top  cf  the 
cliff,  is  a  horizontal  bed  of  wood  coal  eight  feet  thick.  The  coal  to 
all  appearance  rests  immediately  on  the  basalt  below,  and  the  ends 
of  perpendicular  basaltic  columns  are  seen  distinctly  to  rest  on  it 
above.  The  basalt  is  not  in  the  least  changed  by  the  contact  of  the 
coal,  nor  the  coal  by  that  of  the  basalt.  The  coal  is  very  beautifal 
and  distinct,  and  in  one  place  is  seen  a  coalified  tree,  if  I  may  use 
the  word,  10  or  12  inches  in  diameter  running  directly  in  below  the 
basalt. 

Within  sight  of  this  spot,  and  about  300  yards  to  the  east  of  it, 
arc  the  beautifully  conspicuous  basaltic  pillars,  45  feet  long,  and 
vertical,  with  the  longest  ones  in  the  middle,  and  the  others  gra* 
dually  shortening  towards  each  side  like  the  columns  of  an  organ. 
From  this  appearance  they  have  received  the  apfiropriate  name  of 
the  organ.  At  the  bottom  of  this  cliff,  by  examining  and  breaking 
the  loose  columnar  pieces  of  the  rock  that  have  fallen  down,  we 
found  many  fine  specimens  of  calcedony,  zeolite,  and  semi-opal. 
These  occur  in  cavities  in  the  basalt.  Sometimes  the  cavity  is  not 
completely  filled  with  the  calcedony  or  opal ;  and  when  that  is  the 
sase,  the  empty  space  is  observed  to  be  always  the  upper  part  of  tbt 
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canty  while  die  rock  is  in  situ.  Moreover,  the  sur&ce  of  the  cal- 
cedooy  or  <^al  next  to  the  empty  space  is  always  found  to  be  flat  and 
horizontal,  which  would  show  that  the  substance  must  have  been 
filtered  into  its  situation  in  a  fluid  state^  and  afterwards  consoli« 
dated. 

When  I  left  Belfast  for  the  Giant's  Causeway,  it  was  my  intentioii 
to  have  proceeded  on  to  Ballycastle  and  Fairhead,  where  I  under* 
Itand  is  an  ample  field  of  most  interesting  investigation  for  the 
mineralogist.  Dr.  McDonnell,  of  Belfast,  informs  me  that  on  the 
east  side  of  the  latter  place  we  have  coal  and  basalt  within  a  quarter 
of  a  mile  of  a  primitive  rock  mica  slate.  From  the  above  gentle* 
man,  to  whom  I  had  the  good  fortune  to  be  introduced,  I  received 
the  most  polite  and  kind  attention,  and  very  ample  information 
with  respect  to  the  geognostic  appearances  to  be  observed  at  the 
Giant's  Causeway,  and  round  the  coast  road.  But  as  my  time  was 
limited,  1  was  under  the  necessity  of  reluctantly  abandoning  my 
ii^tentiou  of  visiting  Fairhead,  and  of  returning  to  Belfast  by  (he 
way  in  which  I  had  come.  Dr.  McDonnell  has  a  large  and  interest* 
ing  collection,  well  worth  seeing. 

On  returning  to  Gatehouse  of  Fleet,  and  being  called  by  business 
to  the  shore  of  the  Solway  Firth  at  Airds  and  Balcarry,  situated  on 
a  portion  of  the  Galloway  transition  country,  nine  miles  to  thtf 
south-west  of  Kirkcudbright,  1  took  the  opportunity  of  examining 
a  few  miles  of  the  bold  rocky  coast  there.     It  is  sufficiently  inte- 
resting.    Here  within  a  mile  of  one  another  we  have  the  granite, 
the  transition  rocks,  and  the  old  red  sand-stone.     I  observed  the 
granite  of  the  Criffle  district  within  a  mile  of  Balcarry  House 
seemingly  very  near  the  greywacke,  but  could  nowhere  see  a  junc- 
tion.    On  the  sea  shore  in  the  Creek  half  a  mile  to  the  south-east 
of  Balcarry  House,  opposite  the  Isle  of  Heston,  is  a  granite  vein 
of  about  10  inches  thick  in  a  rock  quite  similar  to  the  compact  or 
fine-grained  gneiss  of  the  Lauran.     This  vein  cannot  be  traced  to 
the  granite  rock.    On  walking  about  a  mile  further  round  this  shore 
to  the  westward,  in  company  with  Mr.  Brown,  Land  Surveyor^ 
along  tremendously  high  clifls  of  greywacke  and  grey wacke-s late 
(the  strata  very  highly  inclined,  and  in  the  usual  direction),  we  came 
upon  an  interesting  and  very  distinct  junction  of  the  above  rocks 
with  the  old  red  sand^stone.     This  junction  is  completely  exposed 
by  the  sea,  and  affords  a  fine  opportunity  of  observing  on  a  large 
scale  the  influence  of  the  one  formation  on  the  other.    The  transi- 
tion strata  (slate)  are  elevated  about  70^,  and  dip  towards  the  sand- 
stone, the  strata  of  which  are  conformable  in  position.     For  15  or 
20 yards  you  can  see  the  one  rock  afiectingthe  other;  that  is  to  say, 
at  about  the  above  distance  from  the  pure  slate,  the  sand-stone  be- 
comes evidently  penetrated  by  the  slaty  matter,  and  continues  more 
and  more  so  as  we  advance,  until  it  ends  in  pure  slate.     Half  way 
between  them  is  a  substance  which  is  neither  the  one  nor  the  other, 
but  a  tertium  quid  formed  of  the  two.     In  short,  the  passage  of  vV\^ 
transition  and  floetz  rocks  into  one  another  is  Ueie  vei^  %U\Va\\%w 
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About  a  mile  and  a  half  further  west  along  this  shore,  near  Rascaril, 
we  found  in  the  old  red  sand-stone  a  bed  of  sandy  lime-stone  40 
feet  thick,  and  traceable  for  nearly  twice  that  distance,  and  there 
is  in  this  formation,  half  a  mile  from  the  junction  I  before  described, 
evident  indications  of  coal.  It  crops  out  in  different  places,  but 
the  trials  for  working  it  that  have  been  hitherto  made  have  not 
been  attended  with  success. 

On  the  road  from  Balcarry  to  Castle  Douglas,  near  Orchardtoiv 
we  fall  in  with  the  granite  for  a  short  way,  but  soon  again  meet  the 
transition  country,  which  extends  all  along  the  valley  of  the  Ken. 


Article  VIII. 
Chemical  Classification  of  Minerals.    By  Mr.  Sowerby,  F.L.S, 

(To  Dr.  Thomson.) 

SIR, 

The  recent  appearance  of  an  introductory  publication  on 
mineralogy,  in  which  the  minerals  are  arranged  in  an  order  de« 
pendant  on  their  contents,  induces  me  to  forward  to  you  for  publi-« 
cation  a  sketch  of  a  system  *  adopted  many  years  ago,  because  it 
does  not  appear  to  be  generally  known.  I  would  recommend  it  iit 
preference  to  other  artificial  systems,  because  it  contains  a  fixed 
rule  for  the  arrangement  of  every  substance  when  its  nature  ii 
known ;  and  it  is  capable  of  modification  with  facility  as  fast  as  the 
science  of  chemistry  advances.  Some  changes  have  been  lately 
made,  and  others  may  be  introduced ;  but  I  prefer  laying  it  before' 
the  public  in  its  present  form,  rather  than  have  to  make  frequent 
alterations,  which  might  be  the  case  were  I  to  adopt  too  suddenly 
all  the  changes  chemistry  has  of  late  undergone.  I  shall  be  happy 
to  receive  suggestions  of  any  kind  by  which  it  may  be  improved,  at 
also  any  addition  to  the  list  of  minerals  accompanying  the  sketch. 

As  soon  as,  from  various  considerations,  I  had  determined  to 
arrange  minerals  from  their  analysis,  I  sought  for  some  property  or- 
character,  which,  like  the  fructification  of  plants,  should  be  pos- 
sessed by  every  substance  that  enters  into  their  composition,  and 
according  to  the  modifications  of  which  such  substance  might  be 
disposed,  as  a  basis  for  the  arrangement  of  minerals.  The  specific 
gravity  of  the  elements  fully  answered  my  wishes,  whereupon  I 
divided  these  elements  into  three  classes;  1.  Combustibles: 
2.  Earths :  3.  Metals,  placing  the  lightest  class  first,  then  the 
lightest  individual  at  the  head  of  the  class,  and  proceed  to  the 
heaviest,  calling  each  a  genus :  every  compound  was  next  placed 

'  •  fdbliihea  in  my  Catalogue  of  British  Minerals  in  1811,  and  ii  mj  Britiil 
Miaeralogy,  with  Bgwres,  periodically. 
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ViNier  that  genus  to  which  belonged  either  what  chemists  termed  its 
base,  or  elsie  that  substance  of  which  it  contained  the  greatest  quan- 
tity, placing  at  the  head  of  the  genus  that  mineral,  if  such  occurred, 
which  was  uncombined;  and  having  arranged  the  substances  in 
each  of  the  compounds  according  to  their  quantity,  placing  that 
mineral  next  which  contained  the  first  ingredient  according  to  the 
order  of  the  genera  in  the  manner  words  are  arranged  in  a  dic- 
tionary, calling  each  different  combination  a  species.  For  the  more 
easy  arrangement  of  all  tlie  combinations  a  chemist  is  capable  of 
producing,  I  found  it  convenient  to  divide  the  classes  into  orders 
distinguished  by  the  substances  included  under  them,  being  either 
binary  combinations,  as  in  the  first  order  of  combustibles,  or  com- 
binations of  binaries  with  each  other,  as  in  the  second  order  of 
conobustibles,  in  which  many  of  the  species  of  the  first  became 
genera  of  the  second.  Thus  ammonia  would  be  a  species  of  the 
genus  nitrogen  in  the  first  order;  and  sulphate  of  ammonia,  a 
species  of  the  genus  ammonia  in  the  second  order ;  but  this  plan  I 
nave  found  too  complex,  inconvenient,  and  indeed  unnecessary 
among  minerals ;  so  I  now  throw  aside  the  orders,  or  rather  blend 
them  together,  and  arrange  sulphate  of  ammonia  as  it  would  stand 
in  the  second  order  had  the  orders  been  retained.  The  same  method 
is  followed  with  the  other  alkalies,  so  that  they  come  agreeably 
together*  I  have  done  the  same  with  the  other  combustibles  and 
with  the  metals  :  but  in  the  class  Earths  1  make  two  orders;  the 
irst  homogeneous^  containing  simple  minerals;  the  second  aggre- 
gate^ for  the  rocks.  In  conformity  with  this  plan,  the  following 
list  of  all  the  species  of  minerals,  as  far  as  1  can  make  them  out,  is 
drawn  up.  I  would  recommend  the  division  of  such  species  as 
carbonate  of  lime  when  there  is  little  or  no  chemical  difference 
among  varieties  of  veiy  different  external  characters,  into  sections, 
90  that  arragonite  will  be  a  section  of  the  species  carbonate  of  lime; 
every  species  also  that  occurs  in  as  many  forms  should  be  divided 
into,  1.  Crystallized  :  2.  Of  particular  shapes:  and,  S.  Amorphous, 
as  has  been  in  some  measure  done  by  Babington. 

This  system  is  perfectly  artificial.  1  should  be  glad  to  see  a 
natural  onef,  founded  upon  some  universal  and  constant  characters 
of  easy  acquirement ;  but  as  it  is  always  necessary  for  the  discrimi- 
nation of  minerals  to  know  their  contents ;  and  as  their  more  ac- 
cessible characters  only  serve  as  indications  of  them,  and  are  gene- 
rally comparative,  it  is  to  be  feared  no  better  foundation  for  a 
system  will  be  discovered. 

Ust  of  Minerals^  arranged  in  Classes^  GenerOy  and  Species,  by 
Mr,  Sowerbj/j  with  Refurences  to  Figures  identifying  them  in 
British  and  Exotic  Mineralogy. 

The  former  of  these  works  is  just  completed,  with  figures  of 
British  minerals ;  and  1  hope  will  be  found  greatly  to  assist  the 
itudy  of  mineralogy,  since  figures  are  always  more  intelligible 
than  the  most  laboured  descriptions.    Indeed,  descriptions  are  so 
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generatly  coached  in  technical  terms,  that  it  is  neoentry  to  leant 
almost  a  language  to  comprehend  them. 


Genus  Oxygen. 
6p.  Ice. 

Ammoma. 

Muriate, 
Sulphate. 

Potassium. 
Nitrate. 

Sodium. 

Muriate, 

Sulphate, 

Glauberite, 

Carbonate, 

Borate, 

Criolite. 

Sulphur. 

Native, 
Sulphuric  acid. 


COMBUSTIBLES. 

Carbon.    . 

Diamond, 
Stone  coal,* 
Bituminous  coal. 
Jet, 

Bitumen, 
Dysodile, 

Retinasphaltum,t 
Wood  coal, 

Peat, 

Amber, 

Plumbago. 

Boracic  Acid. 
Native. 

Appendix.    Improper  MineraU^ 

Common  air. 
Carbureted  hydrogep^ 
Mineral  tallow,  | 
Carbonic  acid. 


KARTHS. 


Argilla. 

Sp.  Corundum, 

Hydrar^yllite, 

Subsulphate  of 

Alum, 

Mellite, 

Topaz, 

§  1.  Pyrophysalite, 
§  2.  Pycnite, 

Spinelle, 
§  ).  Pleonaste, 
§  2.  Automolite, 

Cymophane, 

Blue  Feldspar, 

JLazulite, 


Fibrolite, 

Cyanite, 

Andalusite, 

Sommite, 

Pseudo-sommite^ 

Pinite, 

Granatite. 

Magnesia. 

Native, 

Hydrate, 

Sulphate, 

Carbonate, 

Borate, 

Serpentine. 

Chrysolite  ?  (See  silex.)  § 


*  Stone  coal :  this  is  in  many  cases  the  remains  of  bitnmioous  coal  deprived  of 
its  bitumen. 

f  RelinaspiuUtam :  the  Hi^ligate  resin,  or  fossil  copal,  belonp  to  this  Bpeciet. 
(Siee  Gentleman's  Magazine,  vol.  xxxii.  p.  108. 

X  Mineral  tallow  is  only  the  remains  of  some  animal  that  has  been  buried  in  a 
peat  bqg, 
V   \  Chrysolites  tone  of  Che  analyses  give  moit  sUex,  BMiking  the  genu  denbtfaL 


n^d  Chemical  Ctdssi/kation 

Lime. 

Native, 

Kitrate, 

Subphosphate, 

Phosphate, 

Sulphate, 

§  !•  Anhydrous^ 

§  2.  Gypstina, 
Carbonate, 

§  1.  Arragonite, 

§  2,'  Common  carbonate, 
Magnesian  carbonate, 
Dioptase^ 
Fluor, 
Datholite, 
Arseniate  of  lime, 
Tungstate  of  lime. 

Silex^ 

Quartz, 

(Silex  and  water,) 
Opal, 

(Silex  and  alumina,) 
Calcedony, 

§  1.  Calcedony^ 

§  2.  Jasper,* 
lolite, 

(Silex,  alumina,  and  wa« 
ter,) 
Bildstein, 
Rocksoap, 

(Silex,  alumina,  and  pot- 
ash,) 
Feldspar, 
Triphane, 
Lepidolite, 
Mica, 
Leucite, 

(Silex,    argilla,    potash, 
and  soda,) 


of  Minertdi.  \lff 

Pitch-stone, 

Gabronite, 

Fat-stone, 

(Silex,  argilla^  and  soda.) 
Sodalite, 
Analcime, 
Cha  basic, 
Dipyre, 
Hyalite, 
Weroerite,  f 
Prehnite, 
Mesotype, 
Stilbite, 
Laumonite, 
Aplome, 
Hauyne, 

(Silex,  argilla^  and  gla« 
cine,) 
Emerald  and  beryL 
Euclase, 

(Silex,  argilla,  and  hk^ 
rytes,) 
Staurolite, 

(Silex,  argilla,  and 
of  iron,) 
Anthophyllite, 
Axinite, 
Tourmaline^ 
Garnet, 
Eptdote, 

Hornblende  or  actinolite^ 
Actinolite  ?  J 

(Silex  and  magnesia,} 
Talc, 
Asbestus, 
Bronzite  ?  § 
Olivine, 
Jade? 

(Silex,  lime,  &c.) 
Schaalstein, 


*  Jasper:  the  iron  that  ii  often  abundant  in  this  is  not  apparently  sufficiently 
ioostant  to  malce  a  species. 

f  Weroerite :  this  includes  scapolite*  One  or  two  per  cent,  of  alcali  does  not 
MB  sofficieat  to  separate  them.  In  general,  any  quantity  of  an  ingredient  lesft 
hta  five  per  cent,  is  deemed  accidental;  but  in  a  few  instances,  as  with  respect  to 
he  alkalies,  that  quantity  seems  characteristic,  and  is  noticed. 

t  Actinolite  of  Bournon  analysis  not  known;  but  its  characters  are  to  lllca 
hose  of  hornblende,  that  its  analysis  probably  would  not  differ  materially. 

S  Broozite:  qi^^ry  if  the  magnesia  iu  this  arises  (rom  tW  Mrgtatlaa  that  iai 
wdas  it,  or  is  It  distinct  from  smaragdite. 
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Copper* 

Native, 

Protoxide, 

Peroxide, 

Hydrate, 

Silical  hydrate^ 

Muriate, 

Phosphate, 

Subsulpburet, 

Sulphuret, 

Granular  sulphuret, 

Buntkupfererz, 

Antimonial  sulphuret. 

Grey  sulphuret. 

Arsenical  sulphuret. 

Sulphate, 

§  2.  Ferriferous, 

Green  carbonate. 

Blue  carbonate, 

Arseniate, 
§  1 .  Obtuse  octohedral, 
§  2.  Hexahedral  plates, 
§  3.  T^trahedral  prisms, 

fibrous  globules, 
§  4.  Triedral  prisms. 

Ferriferous  arseniate. 

Bismuth. 

Native, 

Oxide  ? 

Sulphuret, 
§  2.  Cupreous, 
§  3.  Plumbo-cupreous, 

Carbonate. 

*        Silver, 
Native, 
Muriate, 
Subsulpburet, 

§  2.  Antimonial, 
"  §  3«.  Cupreous, 
Flexible  subsulpburet, 
Red  sulphuret. 
Brittle  sulphuret^ 
Black  silver, 
Garfaooate  c£, 
Antimonial. 


Native, 


Lead. 


^  Mimrab.  [Fs 

Oxide  of. 

Phosphate, 

Sulphuret, 

Endellium, 

Sulphate, 

§  2.  Sulphureted  sulphat 
Carbonate, 

Rhomboidat  carbonate, 
Prismatic  carbonate, 
Murio-carbonate) 
Molybdate^ 
Arsenite, 
Arseniate, 
Chromate. 

Palladium. 
Native. 

Quicksilver. 

Native, 
Muriate, 
Sulphuret, 
Ar^tiferous. 

Gold. 
Native, 
§  2.  Argentiferous. 

Platinum. 
Native, 

§  2.  Ferriferous. 

Titanium. 
Ruthile, 
Anatase, 
Sphene, 
Menachanite. 

Chrome. 
Oxide. 

Tcmiaium. 

Tantalite, 
Yttro-tantalite. 

Iridium. 
Osmial. 

Cerium. 
Cerite, 
Allanite. 

Unknown. 
Crichtonite.* 


*  Crij^htooite  is  notproTcd  to  be  a  metallic  ort. 
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Article  IX. 

Tke  Conclusion  of  the  Essay  on  the  Explosions  in  Coal-Mines. 

By  Mr.  John  B,  Longmire. 

(To   Dr.    Thomson.) 

DEAR  SIR,  Nov,  9,  1816. 

In  my  former  communication  on  the  explosion  of  coal-mines, 
which  you  did  me  the  favour  to  insert  in  the  Annals  of  Philosophy 
At  Novemher,  I  described  tlie  properties  of  the  air's  explosive  rao- 
doD :  in  this  paper  I  will  give  an  example  of  its  effects  on  the  mine. 

Let  A  B  C  D,  [Plate  LVIII.  Fig.  A]  (see  the  number  for  No- 
.srember)  be  part  of  a  coal-mine^  in  which  A  is  the  pit  shaft;  AB, 
:JLDf  I  Cj  aCf  ed,  are  ranges,  that  contain  doors  and  stops  in  all 
^  thirls,  or  cross  workings.  A  door  is  represented  by  two  lines, 
w  at  if  and  a  stop  by  one  line,  as  at  J\  By  means  of  these  doors 
4UKi  stops,  the  current  of  air,  which  descends  from  the  surface 
down  the  shaft  A,  passes  round  the  mine,  as  the  dotted  line  A,  B, 
$t,  C,  n,  iy  ?7t,  9,  4  gi  represents  :  at  ^  it  commences  to  circulate 
90Uod  other  workings  till  it  reaches  the  up-air  pit. 

Let  iDflammable  air  enter  the  mine  at  the  forehead,  A,  of  the 
Marking  h  i«  As  the  current  of  air  does  not  traveise  this  working, 
P  is  filled  with  inflammable  air  from  h  to  i ;  and  the  current  of  air 
[jpoving  along  the  working  i  D  carries  the  inflammable  air  with  it 
pi  it  enters  this  working.  But  if  the  door  e  be  left  open,  the  air 
iMses  to  ^  by  a  route,  e  2  g,  shorter  than  its  usual  way.  Hence 
|be  gas  accumulates  in  the  working  D  i  at  i ;  and  if  a  miner  travel 
HloDg  this  working,  without  detecting  the  change  in  the  current  of 
|ir,  he  sets  the  gas  on  fire,  and  an  explosion  is  the  consequence. 

The  explosion  flies  with  an  equal  velocity,  in  the  directions  i  A, 
k,  and  i  D.     It  is  soon  stopped  by  the  doors  in  tiie  direction  i  A. 

proceeds  to  D,  gives  small  concussions  to  the  air  in  the  thirls,  ?/, 

&c.  as  it  passes  them  ;  and  after  it  has  reached  the  forehead,  it 
ttturns  up  the  working  with  a  decreasing  velocity.  This  rebound 
me  workmen  call  a  return.  If  all  the  stops  in  the  thirls  of  the 
luge  n  D  withstand  the  shocks  given  to  the  air  in  them,  by  the 
JldvaDcing  and  retreating  motion,  this  part  of  the  explosion  soon 
Ireaks  through  the  thirl  m,  and  there  meets  another  part  coming 
llown  the  working  k  /.  The  air  in  this  part  of  the  explosion  passes 
pkxig  the  inclined  thirl  i  k.    It  there  blows  down  the  door  k ;  whicli 

ta  moment  retards  its  progress,  and  produces  a  small  rebound, 
t  the  door  being  overturned,  the  explosion  strikes  the  side  at  ^. 
fees  to  tj;»e  opposite  side  at  72,  returns  to  &,  then  passes  alternately 
iom  e  to  hj  and  from  b  topi  from  p  a  part  of  it  enters  the  work- 
ing p  9,  and  the  other  part  flies  to  r,  and  displaces  the  door  r;  from 
tutt  place  it  passes  to  the  opposite  side  5,  and  then  strikes  the  fore- 
head at  /^  and  rebounds  up  the  working  from  ude  to  side. 

I  2 
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The  other  part  of  the  explosion,  which  continues  to  the  side  p  of 
the  working  p  7,  flies  from  p  to  u,  and  from  utov,  from  v  it 
passes  to  Wj  in  the  open  thirl  w  x,  and  then  from  u/  to  x ;  from  x 
it  strikes  the  far  side  of  the  working  y  p  at  3 ;  it  then  moves  to  y, 
and  from  y  it  reaches  the  corner  2  of  the  pillar  5  dj  one  half  being 
reflected  to  I,  and  the  other  to  4.     From  1  it  flies  to  2,  from  2  it 
strikes  obliquely  the  corner  of  the  forehead  q^  and  from  thence 
retreats  backwards  along  the  thirl  2,  1,  and  down  the  working  qp. 
The  other  part  of  the  explosion  passes  through  the  strait  thirl,  from 
2  to  4,  and  from  4  to  5  ;  at  5  it  displaces  the  stop,  and  flies  to  6  on 
the  opposite  side  of  tlie  working  d  e\  from  C  it  passes  to  J,  and 
from  7  to  8.    In  this  irregular  course  it  proceeds  through  the 
workings  in  the  part  C  E  « ;  and  gives  successive  shocks  to  the  w  id 
every  one  of  them.     When  the  explosive  motion  has  pervaded  all 
the  workings  in  the  part  E  C,  it  can  only  escape  through  the  narrov^ 
working  gy  and  the  stone  tunnel  at  B.  But  the  displaced  air  cannot 
pass  through  these  outlets  as  fast  as  the  heat  dilates  it,  without 
having  first  obtained  an  augmentation  of  pressure  in  every  part  61 
the  workings.    In  acquiring  a  greater  degree  of  pressure,  a  current 
in  the  contrary  direction  takes  place ;  for  as  soon  as  the  air  in 
motion  receives  a  check  by  the  narrowness  of  the  outlets,  it  re- 
bounds up  the  workings  towards  the  centre  of  motion^  f,  and  con- 
tinues retreating  so  long  as  the  displaced  air  is  kept  in.     But  wheiii 
partly  by  an  increased  degree  of  pressure,  and  a  diminution  in  die 
force  of  the  explosion,  the  pressure  is  adequate  to  send  the  air 
through  the  outlets,  the  backward  motion  then  ceases.     It  may  not 
cease,  however,  till  after  two  or  more  repetitions  of  this  modtiQ 
have  taken  place :  one  commencing  at  the  outlets,  as  soon  as  k 
former  has  ceased  at  u    Though  this  returning  motion  tends  geniEl' 
rally  towards  the  place  of  combustion  f,  it  is  carried  in  other  direc- 
tions by  the  workings :  for,  as  soon  as  the  returning  motion  has 
reached  the  end  of  the  thirl  d^  it  spreads  into  that  working  as  wdD 
as  down  the  working  g  x*,  and  on  arriving  at  the  thirl  1  y,  it  enteit 
this  place  while  it  continues  down  the  working  2  x.    Again  tlA 
retrograde  motion  passes  from  B  to  the  end  of  the  first  workings  and 
then  spreads  into  it  also;  and  as  it  continues  to  move  in  the  direction 
B  k^  it  fills  all  the  workings  as  it  passes  them.     When  the  mineb 
thus  filled  with  compressed  air,  a  considerable  force  acts  against 
the  doors,  and  stops  in  the  range  B  a,  and  against  the  doors  betweoi 
A  and  A.     If  these  doors  and  stops  are  strong  enough  to  support 
this  pressure,  ail  the  heated  air  escapes  through  the  two  outlets 
only ;  but  if  the  quantity  of  burning  gas  be  great,  the  pressure  will 
displace  the  weakest  of  them,  which  suppose  the  stop  f  and  the 
door  next  the  pit,  and  then  the  explosion  will  fly  along  the  working 
A  B,  and  also  up  the  pit  A,  until  the  whole  of  the  displaced  air  iff 
expelled  out  of  the  mine.     When  the  explosion  is  over  at  the  top  of 
the  pit,  a  momentary  stillness  ensues;  and  then  a  quick  current 
passes  down  the  pit,  but  which  decreases,  and  very  soon  becomes 
only  the  regular  current  of  the  air  course. 
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In  describing  the  reflected  explosive  motion  I  omitted  to  mention 
an  important  circumstance.     When  the  explosion  has  struck  one 
fide  of  a  working  at  an  oblique  angle^  the  air  in  motion  leaves  it  at 
in  angle  which  is  a  little  less  than  that  by  which  it  approached  the 
lide.    Thb  I  have  shown  before ;  but  that  part  of  the  air  which 
i^roached  the  working  on  the  left  hand  of  the  explosion  leaves  the 
sue  on  the  right  hand :  hence  an  internal  whirling  motion  is  im- 
parted to  the  blast  every  time  it  strikes  the  coal  wall.    This  whirling 
motion  collects  the  dust,  and  other  light  bodies,  which  the  miners 
find  floating  in  the  air,  on  entering  a  mine  soon  after  an  explosion  : 
and  it  is  this  motion  that  tosses  the  miner  after  he  has  felt  the  first 
contact ;  and  which  very  often  does  him  more  injury,  by  bringing 
iharp  stones  or  loose  pieces  of  wood  against  him ;  and  sometimes 
lifts  him  from  the  ground,  and  enables  the  direct  motion  to  cany 
bim  forward  against  the  sides  of  the  working,  or  against  pillars  of 
Ulen  roof,  props,  or  other  exposed  bodies.    The  undisturbed  ex- 
]|k)tton,  though  pretty  strong,  does  him  very  little  comparative  in- 
jury, if  it  gives  bim  time  to  lie  down,  as  it  generally  does  by  its 
tiuinder-like  noise ;  for  then  it  passes  by  without  displacing  him  ; 
ind  he  has  only  to  fear  being  injured  by  small  loose  pieces  of  wood 
or  stone  that  it  may  possibly  bring  along  with  it. 
The  motion  towards  the  place  of  combustion  may  happen  under 
;  fftrent  circumstances.     When  the  explosion  reaches  a  forehead  it 
i  idxmnds  again.     When  a  great  quantity  of  heat  is  suddenly  given 
^  oat  by  combustion  in  a  confined  place,  a  series  of  rapid  retrograde 
\  oovements  is  made  in  the  immediate  vicinity  of  the  fire,  until  an 
\  adequate  degree  of  pressure  is  obtained  to  force  out  the  displaced 
air.    The  nature  of  this  retrograde  motion,  which  I  have  before 
described,  may  be  illustrated  by  the  following  example.    Suppose 
\  aduice^  having  in  its  middle  a  small  upright  oblong  aperture,  which 
I  ftaches  from  the  top  to  the  bottom,  be  put  into  a  descending  trough, 
through  which  there  runs  a  body  of  water.    The  sluice  prevents  the 
most  of  the  water  from  passing ;  but  the  water  kept  back  obtains, 
;  b  the  following  manner,  a  sufficient  altitude  to  force  itself  through 
the  aperture.    It  returns  from  the  sluice  with  a  small  head,  or  a 
levttl,  until  it  is  lost  in.  the  ascent  of  the  trough;  this  is  no  sooner 
done  than  a  similar  backward  current  commences  at  the  sluice,  and 
letires  until  it  meets  the  descending  current  of  water.   These  back- 
wd  currents  are  repeated  until  the  head  obtained  is  sufficient  to 
&xce  the  water  through  the  aperture ;  but  before  they  cease,  too 
peat  an  altitude  is  usually  obtained,  and  then  a  few  small  currents 
nin  toward  the  sluice  until  the  exact  altitude  is  acquired.    These 
cnnents  of  water  are  highly  illustrative  of  the  retrograde  motions 
b  coal-mines.    Such  motions  in  these  mines  also  take  place  when 
Ihe  explosion  has  pervaded  a  great  area  of  mine,  if  it  be  then  pent 
in  by  a  few  narrow  workings,  as  at  the  narrow  openings  ^  and  B. 
Retrograde  motions  are  also  observed  when  the  explosion  is  at  first 
Ktarded  by  the  doors  and  stops  of  ventilation  ;  but  they  cease  wheti 
it  has  obtained  a  sufficient  pressure  to  displace  the^e  oV)Slmc\!\oi\d« 

/ 
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The  mine  is  injured  by  the  explosion,  either  by  driving  oat  of 
their  situations  such  doors  and  stops  as  it  meets  with  in  traverrinf^ 
the  mine,  or  by  displacing'them  in  obtaining  an  increased  pressure. 
The  impinging  force  is  certainly  more  powerful,  and  does  greater 
injury  to  the  mine,  where  it  acts  only  on  a  few  doors  and  stops; 
but  the  pressure,  by  acting  on  a  great  number,  exerts  its  force 
equally  against  the  weak  and  the  strong,  so  that  those  which  are  the 
least  able  to  resist  it  are  sure  to  be  displaced.  The  displacement  of 
stops  and  doors  prevents  the  circulation  of  the  atmospheric  air,  and 
the  miners  who  cannot  quickly  escape  out  of  the  part  affected  fay 
the  fire  are  suffocated  by  the  noxious  gases  of  combustion.  It  s 
difficult  to  prevent  the  fatal  effects  of  an  explosion ;  as,  should  we 
know  its  place  of  departure,  the  course  that  it  may  take  through  the 
mine  is  not  to  be  calculated  with  any  degree  of  accuracy ;  as  the 
smallest  deviation  in  the  situation  of  the  side  impingements  will 
either  make  the  explosion  take  this  or  that  working.  Thus,  hiid 
the  explosion  struck  the  pillar  v  a  little  further  on  than  p,  none  of 
it  would  have  entered  the  working  p  q\  or,  had  it  reached  the  aide 
of  the  pillar  w2s,  little  below  y,  it  would  have  passed  altogether 
through  the  opening  4,  5,  and  none  of  it  have  gone  in  the  directiaii 
1,  2.  This  uncertainty  as  to  the  direction  which  the  blast  maj 
take  makes  the  safety  of  the  miners  very  precarious  in  any  situatian 
in  the  vicinity  of  a  fire. 

This  description  will  suffice  to  show  the  effects  of  an  explosioo 
on  the  mine.  I  might  have  given  a  more  extensive  example,  and 
carried  the  ravages  of  the  explosion  into  other  districts  of  the  mine; 
but  it  would  only  have  been  a  repetition  of  the  same  motions  varied 
a  little  in  every  instance,  according  to  certain  differences  in  the 
affected  parts  of  the  mine. 

This  communication,  Sir,  concludes  my  Essays  on  Fire-danip; 
but  I  shall  shortly  have  for  your  consideration  an  Essay  on  tk 
Choak*damp  of  Miners, 

I  am.  Sir,  with  great  esteem, 

Your  humble  servant,  ^ 

John  B.  Longmik«« 


Article  X. 

On  the  Andent  Purpurissum :  the  State  of  Turkey  Tied  Dyem^'^ 
the  Greek  Empire:  and  the  Means  ^procuring  a  Substii0 
Jor  Purpurissum. 

(To  Dr.  Thomson.) 

SIR, 

Should  the  accompanying  observations  on  the  ancient  purpQ* 
rissum,  on  the  state  of  Turkey  red  dyeing  in  the  Greek  empii^ 
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and  OD  a  probable  means  of  procuring  a  substitute  for  purpurissum 
io  the  present  day,  appear  worthy  of  a  place  in  your  Aniialsj  they 
are  much  at  your  service,  and  I  remain, 

Sir,  your  most  obedient  humble  servant, 

Glasgow^  Nov.  82,  1816.  A   CONSTANT  ReaDER. 

I  believe  that  a  good  and  economical  pigment  of  a  carmine  red 
colour  has  remained  a  desideratum  amongst  artbts  since  the  time 
whea  the  knowledge  of  the  method  of  preparing  the  purpurissum 
cf  the  ancients  became  lost  to  the  world.  Our  highest  class  of 
artists,  the  painters  in  oil  colours,  are  precluded  in  a  great  degree 
from  the  use  of  carmine  by  the  enormous  expense  of  procuring  it 
in  quantity,  and  by  its  difficulty  in  mixing  with  oil.  For  these 
seasons,  I  believe,  they  are  compelled  to  substitute  for  the  use  of 
carmine  the  yellower  reds,  such  as  vermilion,  and  ochre,  and  to 
icduce  them  to  a  tinge  fit  for  the  representation  of  the  various  lines 
of  the  human  skin  by  a  mixture  of  blue.  It  is  evident,  however^ 
that  tUs  must  prove  but  a  dusky  imitation  of  nature ;  and  as  de- 
tailing an  experiment  to  procure  a  substitute  for  carmine,  perhaps 
you  may  deem  this  letter  worthy  of  a  place  in  your  yhmals^  although 
many  of  your  readers  may  consider  its  contents  of  a  trifling  descrip- 
tkm.  Chaptal  supposes  that  the  ancient  purpurissum  was  obtained 
fay  dyeing  the  creta  argentaria  with  a  decoction  of  madder.  This, 
kowever,  I  should  conceive  to  be  a  difficult  process ;  and  one  by 
iriiich  a  pigment  of  a  vivid  red  could  not  be  obtained.  Could  such 
a  colour,  however,  as  wliat  we  now  impart  to  cotton  by  the  Turkey 
fed  process  be  given  to  a  pigment,  an  object  of  value  and  import- 
ance would  certainly  be  gained,  by  procuring  a  colour  fit  for  the 
of  painters,  indelible,  and  brilliant.  A  probable  means  of 
this  was  suggested  to  me  in  reading  Messrs.  Kirby  and 
Spence's  work  upon  Entomology.  The  account  given  in  that  work 
of  the  nature  and  habits  of  the  tinea  tapetzella,  or  clothe's  moth, 
impressed  me  with  an  opinion  that  the  larv«  of  this  insect  might  be 
Jnade  an  essential  accessary  in  the  preparing  of  purpurissOm. 
Messrs.  Kirby  and  Spence  say  that  pigments  of  a  brilliant  hue  are 
obtained  from  the  excrements  of  the  larvie  of  the  clothe's  moth  by 
feeding  them  on  woollen  cloth  of  the  colour  of  the  paint  wanted. 
Now  it  struck  me  that,  could  these  insects  be  nourished  on  cotton 
dyed  Turkey  red,  their  excrements  might  serve  for  preparing  a 
colour  superior  to  carmine.  I  accordingly  procured  some  of  the 
hrvffi,  and  shut  them  up  in  a  large  jar,  which  I  filled  with  cotton 
dyed  Turkey  red.  At  the  end  of  a  fortnight  I  opened  the  jar,  and 
fcnnd  the  larvss  alive,  though  apparently  more  languid  than  when 
first  shut  up.  They  had,  however,  fed  on  the  cotton,  and  their 
excrements  were  of  a  vivid  red.  I  allowed  the  jar  afterwards  to 
remain  shut  for  the  space  of  four  months,  being  too  much  busied 
by  other  avocations  to  think  oi  attending  to  it.    Wlveuldivd^  o^u 
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it,  however,  the  larviB  were  dead,  and  only  one  of  them  bad  ur>- 
dergoae  the  transformation  into  the  imago  state.  This  one  was  also 
ilead,  and,  ahhough  quite  perfect,  was  of  a  wax-yellow  colour.  A 
considerable  quantity  of  excrement,  however,  was  deposited,  which 
I  dissolved  in  water,  to  which  it  imparted  a  portion  of  iis  red 
colour ;  but  much  of  the  cotton,  although  macerated  into  the  most 
minute  particles,  had  evidently  suffered  no  material  alteration  in  the 
^maeh  of  the  larvae.  Having,  however,  had  it  so  far  decomposed 
by  the  process  as  to  have  its  colour  reduced  to  a  stale  in  which 
water  acted  upon  it  as  a  solvent,  my  jwint  was  in  a  great  degree 
gained;  for  hy  adding  a  solution  of  alum  to  the  fluid,  and  predpi- 
tating  the  alumina  from  the  mixture  by  an  aqueous  solution  of  soda, 
I  am  certain  that  1  sliould  have  obtained  a  more  elegant  pigment 
than  the  creta  argenlaria  dyed  according  to  the  process  of  Chaptal, 
narrated  by  him  in  his  essay  on  the  encaustic  painting  of  the  an- 
cients. Could  the  larv.'e  of  the  clothe's  moth  be  made  to  thrive  on 
cotton,  it  is  thus  evident  that  any  quantity  of  such  a  pigment  might 
be  procured  in  this  way  by  artists,  at  hardly  any  expense  or  trouble. 
I  regret,  however,  that  the  quantity  I  obtained  was  not  sufficient  to 
enable  me  to  precipitate  the  colouring  matter  from  the  mixture; 
■nd  the  death  of  the  larvas,  and  more  important  concerns,  have 
prevented  me  from  repeating  the  ex{>eriment.  1  can  account  for 
the  larvte  not  thriving  upon  the  cotton  from  the  circumstance  of 
that  which  1  had  used  being  full  of  the  oil  employed  in  the  dyeinR 
process  :  perhaps  if  this  were  remedied,  and  if  the  larvte  were  re- 
moved from  the  woollen  cloth  where  they  had  been  hatched  at  a 
different  season  of  the  year,  or  at  a  different  stage  of  their  exist- 
ence, this  evil  might  be  avoided. 

Perhaps    it    will  not  be  considered  out  of  place  if   I  subjoin 
some   observations  tending  to  illustrate  an  opinion  which  I  have 
formed  giving  a  higher  antiquity  to  the  process  of  dyeing  with 
madder  than  the  one  usually  entertained,  and  by  which  I  have  been 
induced  to  believe  that  the  subjects  of  Ihe  Greek  empire  were  ac- 
quainted, in  the  time  of  Justinian,  with  a  method  of  dyeing  silk,   . 
woollen,  and  linen,  hy  means  of  madder.   Independent  of  Chaptal*!   , 
assertion,  that  the  ancients  knew  how  to  dye  creta  argentaria  of  4  | 
red  colour,  Gibbon,  in  the   seventh  volume  of  his   History, 
quoting  Cassiodorus,  says,  that  the  Phenician  purple  obtained  frotf  I 
the  murex  was  of  a  dark  cast,  as  deep  as  bull's  blood — "  obscdk  I 
ritans  rubens,  nigrido  sanguinea."     He  adds,  that  "  the  use  of  I 
cochineal  now  enables  us  tar  to  surpass  the  beauty  of  the  colounof  f 
antiquity."     In  his  History,  vol.  ix.  p.  57,  the  same  author  stj^  f 
that  "  an  apartment  of  the  Byzantine  Palace  was  lined  with  pot^ 
phyry,  and  reserved  for  the  use  of  the  pregnant  empresses ;  and 
that  the  royal  birth  of  their  children  was  expressed  by  the  appella- 
tion porpherogemlo,  or  born  in  the  purple.     In  the  Greek  language 
purple  and  porphyry  are  the  same  words;  and  as  the  colours  of 
nature  are  invariable,  we  may  learn,  says  the  historian,  that  a  dark 
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deep  red  was  tfae.Tyrian  dye  which  stained  the  purple  of  the 
ancients.     Now  we  know  that  no  species  of  the  genera  of  vermes^ 
norex^  or  buccinum^  gives  a  colour  at  all  answering  their  descrip- 
ism  I  nor  can  the  colour  given  by  any  Umax  of  the  present  day  he 
imitated  by  cochineal;    on  the  contrary,  the  Syrian  purple  of 
Gibbon  and  Cassiodorus  exactly  resembles  a  colour  easily  made  from 
codiineal ;  and  if  the  colours  of  nature  be  invariable^  the  porphyry 
ci  the  Byzantine  Palace  (probably  the  common  oriental  porphyry  of 
a  claret  red),  and  the  deep  bull's  blood  red  of  Cassiodorus,  particu- 
larly i^  as  Gibbon  says,  these  colours  could  be  imitated  by  cochi- 
neal, must  have  been  much  more  similar  to  the  colours  dyed  by 
Bancroft  on  silk,  and  woollen  by  madder  than  to  the  shell  purple 
atncted  from  the  Umax  inhabiting  the  murex  or  buccinum. 


Article  XI. 

On  Magnetism,    By  Mr.  Andrew  Horn, 
(To  Dr.  Thomson.) 

SIR,  High  Wycombe^  Dec.  10,  1816. 

Among  those  who  have  sought  to  develope  the  principles  upon 
ii^hich  a  piece  of  iron  or  steel  is  converted  into  a  magnet,  and  the 
laws  of  its  phenomena,  Epinus  and  Coulomb  are  particularly  dis- 
tioguished.    The  theory  of  Epinus,  founded  upon  mutual  attrac- 
doos  and  repulsions  between  the  magnetic  fluid  and  particles  of 
matter^  is  considered  as  defective,  and  has  been  superseded,  at  least 
in  the  estimation  of  the  French  philosophers,  by  that  of  Coulomb, 
who  supposes  two  distinct  fluids  combined  in  the  iron  when  in  its 
natoral  state;  but  when  the  magnetic  energy  is  induced,  he  con- 
ceives the  two  fluids  to  be  disengaged  from  their  state  of  combina- 
tion, and,  taking  contrary  directions,  are  accumulated  at  the  ex- 
tremities of  the  bar.  Thus  they  exhibit  actions  analogous  to  vitreous 
and  resinons  electricity ;  the  particles  of  each  fluid  repelling  one 
another,  while  they  attract  those  of  the  other  fluid. 
-    However,  I  presume  that  the  two  fluids,  instead  of  being  accu- 
mulated at  the  extremities  of  the   magnet,  circulate  in  contrary 
directions.    On  this  presumption  I  shall  endeavour  to  describe  the 
process  by  which  a  piece  of  iron  is  brought  to  exhibit  the  magnetic 
virtue ;  and  the  result  shall  be  the  test  of  the  theory.    Let  us  con- 
ceive D  to  be  a  longitudinal  section  of  a  bar  of  iron  or  steel  in  its 
natural  state  ;  the  moleculse  of  which  we  shall  suppose  to  be  equi- 
lateral triangles,  and  arranged  as  ah  c  d  efg  hiklmnopqrstVj 
and  the  spaoes  between  them  to  contain  nearly  equal  proportions  of 
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the  two  fluids.     Let  us  cooc-eive  another  bar,  C,  pcasessed  of  tbt 
ma^etic  ene^;  that  is,  hartng  its  fiuidt  arculatmg,  the  otednJ 


jlui^  issuing  from  s  and  again  entering  the  bar  at  n ;  while  in 
lorealHaiA  proceeds  from  n,  and  enters  the  other  entremitj  at  5; 
this  fluid  bein^  represented  by  the  dotted  line,  and  the  austral  fluid 
by  the  continuous  line.  Let  us  now  conceive  the  magnetic  bar  C 
placed  upon  the  bar  of  iron  D,  in  order  to  excite  the  magaetie 
energy  in  the  latter ;  the  immediate  eflect  is,  that  as  soon  ■■  C 
comes  in  contact  with  a  in  the  bar  D,  the  austral  fluid  issuing  from  ' 
J  impels  the  austral  fluid  from  the  surface  of  a,  and  this  ponion  ii 
driven  in  the  general  circulation  of  C  from  S  to  N.  The  oustraJ 
Muid  of  a,  lying  on  the  fecet  of  a,  next  to  k,  is  also  affected,  and 
rushes  into  the  common  circulation.  While  the  austral  fluid  of  C 
has  produced  this  effect  upon  the  austral  fluid  of  a  in  the  bar  D, 
the  boreal  Haii  of  the  latter  undergoes  a  similar  change  from  dw 
drculating  boreal  fluid  of  C  coming  from  n.  Hence  the  bemd 
fluid  belonging  to  a,  in  the  spaces  a  k  and  a  b,  is  impelled  from  S^ 
and  enters  the  bar  C  at  5  with  its  circulating  fluid,  and  thus  a  !»• 
comes  an  element  of  the  magnet  C.  Now  while  C  is  sliding  over 
b,  the  austral  fluid  of  c,  lying  on  its  surface  in  the  space  cm,  rusba 
forward,  to  compensate  the  loss  of  the  fluid  from  a,  which  is  goiDg 
into  the  general  circulation  of  C.  Thus,  in  the  saine  manner  as  ■ 
became  an  element  of  the  magnetising  bar  C,  b  and  c  also  becooK 
elements.  It  is  now  easy  to  perceive  how  a  continuation  of  the 
process  will  successively  convert  d  efg  h  i,  likewise,  into  elements; 
BO  that  when  the  magnetising  bar  is  removed,  there  will  be  a  coa- 
plete  circulation  of  the  two  fluids  around  the  moleculn  abc  def 
g  hi;  the  austral  fluid  will  issue  from  S,  and  enter  at  N,  wbib 
the  boreal  fluid  issues  from  N,  and  enters  again  at  S. 

Let  us  suppose  the  magnet  C  again  placed  over  the  molecula  a  in 
the  bar  D ;  the  consequence  will  be,  that  the  boreal  fluid  of  C 
issuing  from  n  will  impel  Ibe  boreal  fluid  from  the  surface  of  i 
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pposite  to  S,  aiid  circalating  round  k^  will  enter  the  magnet  C,  by 
be  channel  ab^  at  ^ ;  and  thus  k  becomes  an  element  of  C.  The 
nstral  fluid  of  the  magnetising  bar  C^  when  sliding  over  the  space 
dj  at  the  same  time  drives  off  the  austral  fluid  lying  upon  the 
leet  of  k  opposite  to  (z,  and  also  that  on  the  facet  of  /,  next  to  i^^ 
Qto  the  common  circulation,  and  it  enters  C  at  n.  The  boreal  fluid 
oming  from  n  impels  the  boreal  fluid  on  the  other  surface  of  /,  and 
hat  also  oo  its  &cet  opposite  my  and  it  is  driven  in  the  circulatioo 
hrongh  the  channel  b  do  s.  Thus  k  and  /  become  elements  of 
iie  magnetising  bar.  It  is  now  evident  how  the  remaining  molecula 
nop  q  T  tv  may  in  like  manner  be  converted  into  so  many  ele- 
meots  of  the  magnetic  bar ;  and  that  the  two  series  of  moleculse 
%by  &c.  and  k  l,  &c.  are  entirely .  under  its  influence.  But  when 
the  bar  C  is  removed,  the  channels  ab^  kby  &c.  will  be  stopped, 
the  repulsions  of  the  fluids  at  the  angles  in  the  oblique  channels 
balancing  each  other.  The  fluids  belonging  to  each  series  will  only 
pass  through  the  straight  channel  N  S,  and  continue  to  circulate 
roond  their  j^roper  meleculse. 

'  We  can  now  explain  the  cause  of  the  surprbing  phenomenoo, 
which  presents  itself  when  a  magnetic  bar  is  cut,  or  suddenly 
brokes,  30  as  to  detach  a  portion  from  it ;  however  short,  that  por- 
tion instantly  becomes  a  magnet.  This  fact  I  consider  as  a  serious 
objection  to  the  theory  of  Coulomb  ;  for  on  his  hypothesis,  if  a  bar 
were  broken,  we  should  not  have  two  magnets  differing  only  ac- 
cording to  their  size ;  but  we  should  find  the  larger  portion  possessed 
of  one  pole  extremely  weak,  while  the  other  pole  possessed  all  its 
ongimi  power.  The  austral  fluid,  in  short,  is  nearly  all  confined 
to  the  one  portion,  and  the  boreal  fluid  to  the  other.  M.  Haiiy 
endeavours  to  remove  this  difficulty  by  supposing  that  the  fluid 
within  the  separated  portions  distributes  itseff  to  the  extremities. 
Bat  still  there  would  be  such  an  excess  of  boreal  fluid  in  the  one 
piece^  and  of  austral  fluid  in  the  other,  as  would  render  the  polar 
energy  in  each  very  sensibly  different,  which  is  contrary  to  expe- 
rience. On  the  contrary,  if  we  suppose  any  portion  of  the  bar  D 
brdten  off^  we  at  once  perceive  how  each  portion  is  a  complete 
magnet. 

The  cause-  also  of  what  are  called  consequent  points  or  poles  of 
mallef  power  is  well  accounted  for  by  this  theory.  These  poles 
are  situated  in  the  oblique  channels,  and  may  arise  from  an  irregular 
anangement  of  the  moleculae,  or  from  some  error  in  the  operation 
irf  magnetising  the  bar.  In  a  future  communication  I  shall  explain 
bf  this  theory  a  curious  magnetic  experiment  related  by  the  late 
ppofessor  Robison, 

I  am,  Sir,  your  obedient  servant, 

Andrew  Hork. 
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Article  XII. 
Analyses  of  Books. 

Georgii  JVahlenberg,  Med.  Doc.  et  Boiaruces  Demonsir&i.  in  Jt 
Acad.  Uf>saL  R.  Aaid.  Sclent.  Stockholm  Membr.  Ord.  Nam 
Carpatorum  Principalium  exhihens  Plantas  in  Montilms  Carpatid^ 
inter  Flumina  Waagum  et  Dunajetz  eorumqueramos  Arvam  d 
Popradum  crescenies,  cut  prcemittitur  Tractatus  de  AUitudim^ 
Vegetaiionej  Temperatura  et  Meteoris  horum  Monttum  in  Geiuvje. 
GottingsB,  impensis  Vandenhoek  et  Ruprecht.     1814.  , 

Wb  are  indebted  to  Dr.  Wahlenberg  for  a  most  interestiDg  ae-., 
count  of  the  climate  and  vegetation  of  Lapland^  and  an  eqjaa^\ 
curious  dissertation  on  the  mountains  of  Switzerland.    The  presoBk! 
work  is  no  less  entitled  to  our  attention.  The  Carpathian  mountaw 
constitute  an  elevated  chain  at  a  great  distance  from  the  sea,  and  i 
form  the  boundary  between  the  flat  countries  of  Poland  and  Hiuk  ' 
gary.     Hence  it  is  probable  that  they  have  considerable  influence  oa  < 
the  meteorological  phenomena  of  Europe.     They  are  not  so  hi^  i 
as  the  Alps  of  Switzerland  and  Scandinavia;   but  their  centnli 
situation  give  them  no  less  a  claim  to  our  attention.    Hitherto 
heights^  the  structure^  and  the  vegetation  of  these  mountains^ 
been  very  imperfectly  known ;  but  Dr.  Wahlenberg  haa  in  a 
measure  filled  up  the  gap  which  existed  by  the  singular  im 
with  which  he  examined  these  mountains.     He  went  to  Yienin. 
May,  1813;  thence,  supplied  with  the  proper  letters,  he  went 
the  neighbourhood  of  the  Carpathian  mountains,  and  ascended 
Fatra,  the  furthest  west  of  them,  on  June  1 1.     He  continued 
ploring  the  difierent  mountains  till  Aug.  24,  when  a  violent  inun- 
dation laid  the  country  under  water,  and  confined  him  at  Kesmaik 
till  Sept.  2.    On  Sept.  5,  he  renewed  his  excursions  into  the  moun- 
tains.   On  Sept.  11,  the  inundations  were  repeated,  and  the  bridges 
again  destroyed ;  but  he  was  able  to  renew  his  labours  on  Sept«  14^ 
and  to  continue  them  till  Oct.  17*  when  the  country  was  so  com* 
pletely  covered  with  snow  that  all  hopes  of  further  investigate 
were  at  an  end. 

On  this  he  went  to  Buda,  in  order  to  determine  from  the 
metrical  observations  kept  there,  the  height  of  the  observatory  al 
the  sea,  conceiving  that  the  heights  of  the  Carpathian' mount 
could  be  determined  more  accurately  by  a  comparison  of  the  he^ 
of  the  barometer  which  he  observed  with  corresponding  ones  ._ 
Buda,  than  by  a  comparison  with  observations  made  at  a  greaterj 
distance ;  for  he  has  shown  by  tables  that  the  variations  of  tb^ 
barometer  on  the  Carpathians  correspond  better  with  those  made  at. 
Buda  than  at  Vienna,  which  is  further  distant.    He  then  went  to 
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Vienna,  where  he  had  the  means  of  obtaining  more  accurate  infor- 
mation  respecting  several  of  the  subjects  which  he  was  investigating. 
I  shall  now  endeavour  to  lay  an  abstract  of  Dr.  Wahlenberg's  in- 
troductory dissertation  before  my  readers : — 

His  barometrical  measurements  are  founded  upon  the  following 
^ta,  which  he  considers  as  established  by  his  own  observations  : — 

1.  The  more  mutable  the  temperature  of  the  air  in  any  country 
is^  the  greater  are  the  variations  of  the  barometer  in  it. 

2.  The  barometer  oscillates  most  at  those  seasons  of  the  year 
when  the  temperature  varies  most. 

3.  The  barometer  oscillates  more  in  high  mountainous  regions 
dian  in  great  plains. 

4.  Ifi  general  the  mercury  of  the  barometer  falls  in  rainy  and 
cold  weather. 

The  height  of  the  observatory  at  Buda  above  the  level  of  the  sea 
b  508  English  feet. 

Hie  foIk>wing  table  exhibits  the  elevation  of  the  Danube  above 
thelevel  of  the  sea : — 

At  Vienna 44G^  Eng.  feet 

Presburg  330 

Raab     272 

Buda     229 

The  elevation  of  the  observatory  at  Vienna  above  the  sea  is  566| 
English  feet. 

"Hie  Carpathian  mountains  are  situated  between  N.  lat.  48^  55^ 
uA  4SP  \b^9  and  extend  about  1^-^  of  long.  The  furthest  west  is 
denominated  Fatra.  It  runs  north  and  south ,  and  is  divided  into 
two  by  the  river  Waag,  which  passes  through  it  on  its  way  to  the 
Danube.  The  following  peaks  are  the  highest  of  this  mountain 
measured  by  Wahlenherg  : — 

Coch   5196  Eng.  ft. 

Krivan 5648  (about) 

Klukberg    4442 

Czerny-kamen    4583  (about) 

From  Fatra  there  runs  a  chain  of  mountains  east,  terminating  in 
the  great  Carpathian  Alps.  Of  these  the  only  one  of  considerable 
hdght,  before  approacliing  the  eastern  Alps,  is  Chocs,  the  eleva- 
tion of  which  above  the  sea  is  5236  feet.  About  12  miles  east  from 
Chocs  the  great  Eastern  Alps  begin.  This  chain  can  in  fact  be 
eoDsidered  only  as  one  great  mountain  about  24  miles  in  length,  and 
10  Diiles  in  breadth.  Towards  the  west  the  high  portion  is  much 
narrower  than  towards  the  east,  and  the  highest  elevations  of  all  are 
towards  the  eastern  end.  This  immense  mountain  mass  contains 
various  plains  and  valleys,  and  a  good  many  lakes  are  to  be  found  in 
it.    To  this  mountain  the  inhabitants  of  the  country  have  given  the 
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name  of  Trata  {hukous)^  from  its  singular  and  dreary  aspect  Ik 
following  are  the  heights  of  the  most  remarkable  peaks  belongiog  to 
this  mountain,  as  measured  by  Wahlenberg :— * 

Krivan    8034  Eng.  ft. 

Nod  Pavlova   feS42  P 

Nochslein 4984 

Viszoka 8313  (about) 

The  lake  Hinzka    6219  ? 

Csabi 8S13  (about)  i« 

Gerlsdorf kessel 7780  (about)  ^'^ 

Great  Lomnitzcrspitze 8464 

Hundsdorferspitze 83 IS  (about) 

Rotheseethurm   7^73  (about)  !* 

Hintere  Leithen     659 1  \^ 

Stirnberg    6287  'k 

On  the  south  side  of  the  Waag  there  is  a  smaller  alpine  chiiil  | 
running  nearly  parallel  to  the  great  Tatra,  the  highest  part  of  whid^  j 
called  Djumbier,  is  6576  feet  above  the  level  of  the  sea. 

From  the  imperfect  account  which  Wahlenberg  gives  of  tbe 
structure  of  these  mountains,  it  appears  that  the  central  and  higheit 
parts  of  them  are  primitive,  consisting  of  a  granite  composed  of 
quartz  and  milk-white  felspar  with  very  little  mica.  At  a  lower  j^ 
level,  transition  rocks  make  their  ap()earance,  consisting  of  greywacb  i? 
and  transition  lime-stone.  The  lime-stone  is  most  abundant  on  titf  g 
north  side  of  the  mountains,  and  seems  to  be  nearly  wanting  op  the  ji 
south  side.  It  appears  probable  that  floetz  rocks  make  their  appear*  |f 
ance  in  these  mountains  lying  over  the  lower  portion  of  the  traui-  •? 
tion  rocks ;  at  least  Wahlenberg  speaks  of  a  sand-stone  slate,  which  . 
he  says  is  very  different  in  its  appearance  from  the  greywacke  which  Jj 
he  had  before  noticed. 

The  vegetation  on  the  Carpathian  mountains  differs  considerably  5 
from  the  vegetation  on  the  northern  Alps  of  Switzerland*  The  * 
Austrian  botanists  ascribe  the  great  number  of  plants  which  occur  * 
in  their  country  to  the  lime-stone  rocks  on  which  they  vegetate;  ^ 
but  Wahlenberg  does  not  think  that  the  remark  is  just  asfarai  ^ 
applies  to  the  Carpathian  mountains.  He  found  very  few  pland^  ;_ 
indeed,  confined  to  the  chalk ;  and  even  these  few,  he  thinks,  owe  j^ 
their  locality  to  some  other  circumstances. 

Corn  and  fruit-trees  grow  and  flourish  at  a  greater  height  on  tlm 
outskirts  of  the  Carpathian  mountains  than  in  Switzerland.  Z 

The  woody  region^  or  the  region  of  beeches,  is  richer  in  plaDtf  ^ 
than  the  same  regibn  in  the  Alps  of  Switzerland.     The  terminatioa 
of  the  beeches  he  places  at  the  height  of  4194  English  feet  aboie  S 
the  level  of  the  sea,  or  a  very  little  lower  than  in  Switzerland. 

The  suhalpine  region,  situated  between  the  termination  of  the   ^ 
beech,  and  that  of  the  pinus  abies,  or  Scotch  fir,  exhil)its  nearly  the 
same  plants  as  in  Switzerland  5  namely,  acer  pseudoplatanus^  sam^   ^ 
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bacus  ncemosa^  &c.  But  as  we  ascend,  a  striking  difiference  takes 
phce.  The  gloomy  and  useless  pmus  tnughus  begins  to  cover  the 
earth  at  an  elevation  of  4476  feet,  and  tlie  termination  of  the  pinus 
abies  may  be  placed  at  4902  feet  above  the  level  of  the  sea.  In  this 
Tespect  there  b  a  striking  difference  between  the  Carpathian  moun- 
tains and  the  Alps  of  Switzerland.  In  these  last  the  pinus  abies 
vegetates  to  the  height  of  5862  feet  above  the  level  of  the  sea,  or 
560  feet  higher  than  on  the  Carpathian  mountains. 

The  lower  alpine  region^  or  the  region  of  the  pinus  mughuSf 
eiteods  from  the  termination  of  the  pinus  abies  to  where  the 
nughus  reaches  only  the  height  of  two  feet  in  open  places.  This 
ji^on  is  very  natural  in  the  Carpathian  mountains,  and  much  more 
eisily  determined  than  in  Switzerland  or  Lapland,  in  the  former  of 
whidi  indeed  the  alnus  viridis,  and  in  the  latter  the  salix  glaucus, 
aist;  but  they  are  too  thinly  scattered  to  point  out  the  exact  boun- 
dary with  precision*  On  that  account  Wahlenberg  was  obliged  to 
tmke  use  of  the  lower  snow  line  to  mark  the  limit  of  the  lower 
ripine  region  in  these  mountains.  But  the  great  abundance  of 
mughi  on  the  Carpathian  mountains  furnishes  an  excellent  means  of 
temnioing  that  limit.  It  abounds  in  large  and  fine  plants,  which 
vt^etate  under  the  protection  of  the  mughus;  such  as  the  doronicum 
iMtriacum»  cortusa  matthioli,  cineraria  crispa,*  hypocbieris  hel- 
vetica, swertia  perennis,  polygonum  bistorta,  &c.  which  ascend  to 
4|[i«8ter  height  under  the  cover  of  the  mughus  than  they  do  in  the 
of  Switzerland.  In  places  destitute  of  mughus  the  earth  is 
being  covered  with  poa  disticha,  with  plants  of  campanula 
tii^iuiB,  senecio  abrotanifolius,  &c.  exhibiting  in  a  remarkable  degree 
Fife  nature  of  the  Carpathian  mountains.  The  upper  boundary  of 
fjlle  mughus  is  5968  feet  above  the  level  of  the  sea.  Below  this 
'hmi  almost  the  whole  soil  is  covered  with  this  dismal  shrub.  Above 
-k  Ae  plant  is  observed  here  and  there  creeping  among  the  stones  to 
rAehe^ht  of  6394  feet  above  the  level  of  the  sea.  But  these  plants 
:aKof  Uttle  consequence,  and  far  from  conspicuous. 
f  Hie  superior  alpine  region  commences  where  the  boundary  of 
l^lk  mughus  is  placed,  or  5968  feet  above  the  level  of  the  sea,  and 
^flotioDes  to  the  highest  peak  of  the  Carpathians.  It  can  be  ob- 
iiBved  only  in  perfection  on  the  Tatra.  All  large  vegetables  dis- 
lippear  when  we  come  to  this  region.  Tlie  Tatra  exhibits  a  dry  and 
[wren  aspect,  which  reminds  one  of  the  dry  appearance  of  some 
of  Lapland.  But  upon  a  nearer  inspection  the  resemblance 
not  hold.  In  Lapland  it  is  the  subalpine  region  which  hurts 
fc  eye  on  account  of  its  barrenness,  owing  to  the  heathy  and 
■nilar  plants  with  which  the  whole  soil  is  covefed;  while  in  the 
Csrpathian  mountains  these  plants  are  wanting.  Tiie  alpine  region 
[.in  these  mountains  has  a  most  barrent  aspect,  being  in  great  part 
corered  with  naked  stones.  The  little  soil  that  exists  produces  poa 
diiticha  and  senecio  abrotanifolius,  scattered  among  which  we  per- 
ceive short  plants  bearing  large  flowers,  such  as  arnica  .dotou\e\x\x\> 
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primula  mioima,  campanula  alpina,  gentiana  frigida,  diantha 
alpiQUSj  and  sehratula  pigmsea  which  is  the  most  singular' of  tfiem 
all.  It  is  the  hrgest  plant  which  is.  to  be  found  in  these  high 
regions,  and  was  found  by  Wahlenberg  most  abundantly  on  Kiihl- 
l^chergrat  at  the  height  of  *I\A\  feet  above  the  level  of  the  sea.  j^ 
These  plants  in  general  differ  from  other  alpine  plants  by  their  : 
spongy  nature.  Their  spindle-shaped  roots  look  like  a  sponge  with  \ 
vascular  threads  passing  through  it.  "The  alpine  region  reachiaf  '- 
from  the  boundary  of  the  mughus  to  the  snow  line,  an  interval  (x  • 
2558  feet,  or  extending  to  8526  feet  above  the  level  of  the  sea,  : 
may  be  divided  into  two  parts.  The  lower  portion  of  it  contain 
the  above-mentioned  plants,  together  with  empetrum,  vaccinhim  ; 
uliginosum,  and  salix  retusa ;  but  the  upper  portion^  beginning  at  : 
6927  f<s^t  above  the  level  of  the  sea,  is  quite  barren*  The  cUfi  i; 
anid  rocks  are  more  destitute  of  plants  than  any  alpine  re^ns  finr  *' 
viously  seen  by  Wahlenberg ;  and,  what  is  singular,  they  are  no  [ 
less  destitute  of  snow.  Nothing  is  to  be  seen  but  naked  clifi,  or  J 
heaps  of  loose  stones,  destitute  of  all  other  vegetation  excqpt  bladi  * 
lichens,  with  which  they  are  covered.  \ 

It  is  not  less  singular  that  the  snow  line  should  be  so  mudi  higher  ^ 
on  the  Carpathians  than  the  Alps.    Mons  Pilatus,  in  Swhzerhody  jr 
only  6927  ^^^^  above  the  level  of  the  sea,  is  covered  with  perpe^  f^ 
snow ;  whereas  not  one  of  the  peaks  of  the  Carpathian  moontaiv  '^ 
IS  covered  with  perpetual  snow,  though  the  great  Lomnitzerepltze^f  j 
8464  feet  above  the  level  of  the  sea.    Snow  lies,  indeed,  durmg  ^ 
the  whole  year  in  some  of  the  gullies  and  chasms  of  these  moun*  t 
tains,  and  there  is  a  kind  of  a  glacier  at  Eisthalerspitze,  owing  tt  ■ 
this  cause.    Wahlenberg  is  disposed  to  place  the  snow  line  on  the  \ 
Carpathians  at  the  height  of  8526  feet  above  the  level  of  the  sca^  : 
which  is  higher  than  any  of  the  Carpathian  mountains.     This  . 
superior  elevation  of  the'  snow  line  in  these  mountains,  notwitb*  * 
standing  their  being  in  a  higher  latitude  than  the  Swiss  Alps,  Wah- 
lenberg considers  as  owing  to  the  prevalence  of  the  hot  wmds  from  i 
the  plains  of  Hungary ;  for  Hungary  exhibits  by  far  the  greatest  ^ 
plain  in  Europe,  and  it  lies  so  far  to  the  south  that  the  beat  ia  ' 
summer  is  very  considerable.    This  will  be  evident  from  the  29-  ^ 
lowing  table,  exhibiting  the  annual  temperature  at  the  Buda  gb-  ^ 
servatory  drawn  up  by  Wahlenberg  from  the  observations  kepi^at  ■ 
that  place.    The  degrees  are  those  of  the  centigrade  theraK)meter;  .-^ 
but  I  have  added  a  column,  exhibiting  the  mean  of  the  moadv 
according  to  Fahrenheit's  scale,  for  the  accommodation  of  the 
reader : — 
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18*59 

7-60 

10*04 
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14*19 

9-59 

11*89 

9*53 

4945 
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18-38 

19f-66 

15-99 
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81-98 
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95*08 
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84*80 
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84-64 

19*48 

88*03 

88*05 

71*69 
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88-17 

16-90 

19*53 

11  to  90 

10-39 

14*48 

16-90 

91  to  30 

17*41 

18*58 

14*96 

17*13 

68*83 
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15*48 

10*79 

13*10 
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8  67 
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18*05 

8*19 

1018 

11*37 

58*46 
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8*58 
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11  to  90 
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8-98 
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5*05 
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0-41 
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The  mean  of  the  whole  year  is  51 '076°  Fahrenheit,  or  not  more 
"*  Ugher  than  tlie  mean  temperature  of  London ;  but  the 
lean  of  Aug.  is  9<|^^  higher  at  Buda  than  at  London.  Wahlenberg 
impares  the  temperatures  at  Buda  and  Turin  during  the  years 
BU  and  1812,  the  one  of  which  was  very  hot,  and  the  other  very 
p^.  The  following  table  exhibits  the  comparison.  I  have  re- 
iooed  the  degrees  to  those  of  Fahrepheit,  fot  the  sake  of  the  Eng- 
Kb  reader,  to  whom  these  degrees  are  mueh  more  familiar  than 
boie  of  the  centigrade  thermometer  used  by  W^ahlenberg. 


1811. 

1812. 

Difference. 

Mean  of  the  whole  \ear  at  Buda  .... 
Ditto  at  Turin  ..,..? 

63-88<> 
50-68 
75*16 
66*56 

50O 
43-9 
69*53 
61*83 

S*28o 
6*78 

Meaa  of  the  lumner  at  Buda  

ttttoat Turin  

5*63 
4*73 

Vol,  JX.  N'Jl 


fi 


» 
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Dr.  Wahleaberg  kept  a  register  of  the  height  of  the  thermomi 
i«t Kesnark,  from  Aug.  I  i  toOct.  II,  1813.  The  following  U^ 
ethibits  a  comparison  of  these  observations  with  those  at  Buda:- 


. . .  .Mfnn  of  llie  highRn  poind  . . 

KcBomrk. 

Buda. 

Dtferm*. 

Ang.  11  (0  31  . 

69-09° 
50-58 
57-56 
44-33 
50-16 
40-06 

69-4a* 
60'«4 
64M 
56-14 

57  88 

1-SS' 

Sept.  I  to  SO  . 

DUlo  lowest     

8ep(.  SI  10  Oc 

We  see  from  this  table  that  there  is  a  much  greater  difference  i 
between  the  temperature  of  Kesmark  and  Biida  during  the  nidit 
than  during  t!ie  day.     The  mean  of  tlie  difference  between  tlw  I 
lowest,  or  nocturnal  temperatures,  is  10-57,  while  the  mean  of  Ae  I 
difference  between  the  highest,  or  diurnal  temperatures,  is  oii^  | 
7-17.    The   mean   of  all  the  differences  is  a-87.     Probably  the 
mean  temperature  of  Kcsmark  is  so  much  lower  than  the  mean 
temperature  of  Buda, 

WaHlenherg  made  some  observations  on  the  mean  temperature  of 
the  earth  in  the  Carpathian  mountains  by  determining  the  heat  of 
springs  in  different  places.  The  following  are  the  results  which  he 
obtained. 

Two  fountains  in  the  valley  of  Lubocboa,  at  the  height  of  17SI 
feet  above  the  level  of  the  sea,  had  the  following  temperatures:— 

Julys,   1813     ^5-14° 

2«     45-32 

A  fountain  a  little  higher  u)),  issuing  from  the  bottom  of  tbe 
mountain,  was  as  follows: — 

Julys,  1813 44-6" 

26 44-8 

On  the  other  side  of  the  valley,  almost  at  the  same  height,  an- 
other fountain  was  found  of  the  following  temperature: — 

July  27    45-14'' 

These  springs  give  undouhtedly  the  temperature  of  the  earth,  and 
show  that  at  the  height  of  42?  fcet  above  the  limit  of  the  walnat- 
trees  this  temperatuie  is  not  lower  thati  it  is  in  Switzerland  at  thni 
limit ;  for  the  temperature  of  the  earth  in  Switzerland  at  the  limit 
of  the  walnuts  does  not  exceed  A4-(i°. 

At  Botza,  at  the  heiglit  of  3GI7  feet  above  the  sea,  an  excellent 
and  well- cove  red  fountain  was  of  the  following  temperature  ; — 

July  20   40-1° 

Aug.  11   40-28 

A  k\v  miles  west  from  Eotza  there  it  a  fsuataio)  ealled  Weiss*. 
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bMcYi/  Sliis  fle«i above  the  kvelof  the  sea|  the  temperature  of 

i^b  wiis  at  follows  t— 

•     ■  ■  "    . 

July  29    • : 40*46® 

From  these  two  fountains  we  learn  that  the  temperature  of  the 
6urth  on  the  Cafpathian  mountains,  about  2W  feet  below  the  limit 
of,.the  beech,  is  3*7^  lower  than  in  Switzerland ;  where  Wahlen- 
hfg%  found  tllie  temperature  of  the  earth  at  the  limit  of  the  beeches 
tirbe42*B^ 

,Below  file  cottages  at  Krivan  issue  the  fountains  called  Drej'- 
bninnen^  $i556  feet  above  the  level  of  the  sea.    Their  temperature 

,^,,  JuneSO    40*64® 

^,,^  Aus.iQ    .-.*. : 41-36 

^The  tempeVature  oif  the  fountain  called  Doszila»  in  tlie  valley  of 
nfadcdvii^  3M  the  level  of  the  sea^  was — 

j;-;    .  A»g.3-. 40*58® 

Jfhe  temperature  of  a  fountain  at  the  upper  part  of  the  valley 
Stavnicza,  in  the  Djumbier,  situated  5219  feet  above  the  level  of 
ifae'^ua, 'wa&^ 

■'*  *'  June  21 38-66® 

"'  -  Aug.  1    39-02 

.Another  fountain,  called  Rauberbrunnen,  61 76  feet  above  the 
K89  and  situated  ,oq  the  upper  side  of  the  Djumbier,  was  of  the 
temperature — 

Juna21 37-94® 

Aug.  1 38-3 

'  The  Fischsee,  which  is  situated  at  the  beigiit  of  4807  feet  above 
the  sea,  contains  fishes,  namely,  the  salmo  fario.  These  fishes  are 
to  be  found,  likewise,  in  another  lake  at  nearly  the  same  height. 
All  the  other  lakes  in  these  mountains,  which  are  higher,  are  desti- 
tute of  fishes. 

The  inhabitants  of  Hungary  complain  of  the  great  cold  of  the 
nights,  even  during  the  hottest  weather ;  but  the  thermometer  does 
not  indicate  any  great  depression.  Wahlenberg  ascribes  the  extreme 
effiect  of  the  evenings  in  that  country  upon  animals  to  the  great 
dryness  of  the  winds,  which,  blowing  over  a  large  tract  of  continent, 
seqnire  .the  property  of  absorbing  moisture  with  avidity ;  and  the 
great  evaporation  in  his  opinion  occasions  the  feeling  of  cold  of 
which  the  inhabitants  complain ;  but  this  explanation  does  not  tally 
with  the  great  deposition  of  dew  which  he  acknowledges  takes  place 
there,  and  which  we  know  takes  place  likewise  in  Egypt  and 
Arabia,  and  other  countries  where  a  similar  sensation  of  cold  is 
perceived,  I  have  no  doubt  that  the  feeling  is  owing  to  the  great 
quantity  of  heat  radiated  from  living  bodies  during  the  night,  in  coa- 
leqoence  of  tike  almost pej^petoe)  doudless  state  of  \\\e  slij*  A\.  cDa.^ 

^  2 


146  Proceedings  tj  Philosf^ioal  Socieiwi.  [F0^ 

be  laid  down  as  a  general  rule  that  the  mean  temperature  of  cloudy 
couDtries  is  much  higher  than  might  be  expected  from  the  temper 
rature  of  the  summer.  Thus  the  mean  temperature  at  London  i^ 
only  1^  lower  than  at  Buda,  though  the  mean  heat  of  August  at 
Buda  is  9-^^  higher  than  at  London.  Von  Buch  points  out  the 
same  remarkable  circumstance  as  belonging  to  the  North  Cape.  It 
holds  also  in  Iceland.  The  mean  temperature  of  the  year  in  these 
countries  is  high,  considering  their  situation ;  but  the  mean  summer 
temperature  is  very  low.  The  clouds  serve  to  confine  the  heat  in 
winter ;  while  they  hinder  the  solar  rays  from  producing  their  full 
influence  in  summer. 

Wahlenberg's  Flora  of  the  Carpathian  mountains  contains  1346 
species.  Of  these  1042  are  phenogamous  plants,  the  rest  crypto- 
gamous.  He  was  under  the  necessity  of  omitting  the  fungi  alto« 
gether,  as  he  could  neither  examine  nor  preserve  them. 

To  give  the  reader  a  correct  idea  of  the  Carpathian  mountain^ 
we  have  given  an  engraving  of  an  outline  of  them  drawn  by  Wah- 
Tenberg  himself,  for  which  we  are  indebted  to  a  celebrated  traveller 
and  geologist  at  present  in  London. 
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ROYAL     SOCIBTy. 

On  Saturday,  Nov.  SO,  the  Society  held  its  annual  meeting  for 
4  the  election  of  the  office-bearers  for  the  ensuing  year,     lliere 
were  elected— 

President — Right  Hon.  Sir  Joseph  Banks,  Bart  G.  C.  B. 

Secretaries — William  Thomas  Brande,  Esq. 

Taylor  Combe,  Esq. 

Treasurer — Samuel  Lysons,  Esq. 

There  remained  of  the  old  Council — 

Sir  Joseph  Banks,  Bart. 

John  Barrow,  Esq. 

Taylor  Combe,  Esq. 

Sir  Humphry  Davy, 

Sir  Everard  Home,  Bart. 

Samuel  Lysons,  Esq. 

The  Earl  of  Morton, 

John  Pond,  Esq. 

William  Hyde  Wollaston,  M.D. 

Thomas  Youngs  M.D. 
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IlieFe  were  elected  into  the  Council— 

William  Thomas  Prande,  Esq* 
John  George  Children^  Esq. 
John  Wilson  Croker^  Esq. 
Charles  Konig,  Esq. 
Alexander  Macleay^  Esq. 
Alexander  M arcet^  M .  D. 
Colonel  William  Mudge, 
William  Haseldyne  Pepys,  Esq. 
The  Earl  of  Spencer, 
Sir  John  Thomas  Stanley,  Bart. 

Twenty  members  have  died  since  the  last  anniversary,  and  32 
ew  members  have  been  admitted  into  the  Society.  The  present 
St  of  Fellows  contains  G49  names*  Of  these  44  are  foreign 
lembers. 

On  Thursday,  Dec.  5,  a  paper  by  Mr.  Tod  was  read,  giving  an 
icount  of  some  experiments  made  on  torpedos  at  Rochelle.  The 
>ject  of  the  experiments  was  to  ascertain  whether  the  animal  pos- 
sses  a  voluntary  power  over  its  electrical  organs.  When  the  fish 
held  by  the  tail,  the  person  holding  it  does  not  receive  shocks^ 
>r  are  they  communicated  when  the  animal  is  held  by  the  anterior 
irt  of  the  body.  The  electric  shocks  were  given  without  any  ap- 
irent  diminution  when  an  incision  was  made  round  the  electric 
gans,  and  even  when  they  communicated  with  the  rest  of  the 
limal  only  by  the  nerves.  When  a  portion  of  the  electric  organ 
IS  cut  off,  the  strength  of  the  shock  was  diminished  $  but  Mr. 
)d  was  not  oertain  whether  this  diminution  was  owing  to  the  di- 
inution  of  the  organ,  or  to  the  exhausted  state  of  the  fish.  The 
irves  of  the  electric  organs  are  supplied  from  the  medulla  oblon- 
ita.  When  Mr.  Tod  was  cutting  the  electric  organs,  he  received 
ocks  through  the  scalpel. 

The  author  states  a  circumstance  respecting  the  torpedo  which  he 
IS  been  told,  he  conceives,  on  good  authority,  though  he  never 
itnessed  it  himself.  Where  torpedoes  abound,  boys  are  in  the 
ibit  of  pla^ng  the  following  trick  to  those  who  are  not  in  the 
cret.  They  persuade  the  ignorant  boy  to  make  urine  upop  the 
•rpedo.  The  consequence  is,  that  an  electrical  shock  is  conveyed 
ong  the  stream  of  urine. 

At  the  same  meeting  a  paper  by  Mr.  Hatchett  was  read,  de- 
:ribing  a  method  of  destroying  the  musty  taste  in  grain.  Must, 
le  author  conceives,  is  an  alteration  which  is  produced  in  the 
mylaceous  part  of  the  grain,  and  in  general  it  is  confined  to  the 
urface  of  the  corn  immediately  under  the  husk.  To  remove  it, 
be  corn  must  be  put  into  any  vessel  capable  of  holding  thrice  the 
[uantity  of  corn  put  into  it.  The  vessel  is  then  to  be  filled  with 
soiling  hot  water,  and  the  liquid  allowed  to  remain  till  it  be  cool. 
IWo  the  light  and  rotten  grains,  which  swim  on  the  surface,  may 
be  slummed  off,  ajid  the  water  aljowed  to  drsdu.    it  m\\\y&  ^lo^x 
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afterwards  to  pour  some  cold  wat^r  on  the  ([ralG,  ajid  t4  Mir  it  aV  _ 
in  order  to  wash  away  completely  the  water  u'hlch  hoMs  the  must  in 
loIutioQ.  Grain  thus  treated  will  be  found  quite  free  from  all 
^nusty  taste.  In  a  year  like  the  present,  when  so  much  of  the  com 
has  been  injured  by  wet,  this  information  must  be  of  great  import- 
U)ce  to  the  country. 

<  On  Thursday,  Pec.  12,  a  paper  by  Mr.  Braiide,  on  an  astringent 
Jnbstance  from  China,  was  read.  It  was  given  to  Mr.  Brande  fdr 
examination  by  Sir  Joseph  Banlts,  It  consisted  of  vesicular 
'bodies  like  nuttjalis  adhering  to  the  smaller  branches  of  a  tree:* 
limecis  could  be  perceived  in  it.  lliere  is  a  description  of  it  W 
Duhalde,  who  says,  that  it  varies  from  the  size  of  a  nutgall  to  tbtit 
4f  a  cbesnut.     Mr.  Brande  found  its  constituents  as  followa  -. —    '  ^ 

Tannin  and  gallic  acid 75  .^ 

Kesin 2 

Woody  fibre 23 

100 

r, ,  Tlie  tannin  was  of  a  brownish-ycHow  colour,  and  had  an  astrio- 
ent  taste.  It  was  completely  soluble  in  water  and  in  alcoliol  of 
iaJ20.  It  threw  down  peroxide  of  iron  of  a  deep  black  from  acidi. 
,„lw  author  tried  to  separate  the  gallie  acid  from  the  tannin  by 
Davy's  process;  namely,  digesting  the  solulioB  with  barytes,  filler- 
^u  and  then  throwing  down  the  barytes  by  sulphuric  acid.  But 
this  process  did  not  succeed.  He  succeeded  better  when  he  digested 
liine  in  the  solution,  filtered,  and  then  threw  down  the  lime  by 
oxalic  acid.     But  even  this  process  did  not  give  pure  gallic  acid. 

Mr.  Brande  found  his  tannin  very  sohible  in  alcohol  of  the  specific 
gravity  p*S20.  He,  therefore,  draws  as  a  conclusion,  that  the  pre- 
^us  statement  of  chemists,  that  tannin  is  insoluble  in  absolute 
^alcohol,  is  inaccurate.  Had  he  consulted  my  System  of  Cliemtstr; 
i[»oJ.  if.  p.  392),  he  would  have  seen  that  1  hitd  long  ago  ascertained 
tbe  solubility  of  tannin  in  alcohol  of  the  specific  gravity  O'SIS, 
which  is  an  alcohol  containing  only  -po  of  its  weight  of  water.  But 
t^  is  no  reaiion  for  refusing  to  admit  the  accuracy  of  Richter's  ex- 
periment, that  tannin  is  insoluble  in  alcohol  of  the  specific  gravity 
0786- 

Mr.  Brande  found,  as  had  been  done  long  ago  by  Scheele,  that 
when  nutgalls  are  distilled  a  quantity  of  the  gallic  acid  comes  over 
undecom  posed. 

On  Thursday,  Dec.  19,  a  paper  by  M.  Dupln  was  read,  on  the 
Improvements  lately  introduced  into  Ship-building  by  Mr.  Seppings. 
The  author,  in  order  to  obtain  materials  for  his  prqectcd  woHc  on 
ship- building,  had  been  induced  to  visit  Great  Britain ;  and  he  ck- 
pressed  himself  in  the  highest  terms  of  the  reception  he  met  with 
from  those  gentlemen  to  whom  he  had  occasion  to  apply.  He 
stated  a  number  of  historical  facts  to  show  that  the  principle  upon 
iviufj]  Mr.  Seppinifs's  plan  is  foiukled  had  been  jH-evioualy  knowa 
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aod  emplojfed  in  Franoe,  tlioiigh  afterwards  abaadone  d  But'  he 
allows  tnat  Mr.  Seppings  has  introduced  so  many  i0)pro?eiiietit«# 
aad  has  so  happily  got  over  the  difficulties  to  be  oveicome,  as  to 
have  made  his  method  in  a  great  measure  his  own. 

On  nmrsday,  Jan.  0,  181 7)  part  of  a  paper  by  Sir  Humphry 
Davy  on  Flame  was  read.    The  author  divided  his  subject  under 
iottr  heads : — 1.  On  the  effect  produced  by  rarefaction  by  means  of 
the  air-rpump  on  the  inflammation  of  gases.  A  small  jet  of  hydrogem 
gas  from  a  glass  tube  was  extioguished  when  the  air  was  rarefied  six 
tim^.     But  when  the  jet  was  larger  it  was  not  extiDguished  till  the 
mvfiiction  amounted  to  )0  times.     In  the  second  case  the  point  of 
the  tube  from  which  the  gas  proceeded  was  white  hot,  and  the  gas 
oaatiaued  to  burn  till  the  tube  ceased  to  be  visibly  red.    It  imme- 
diiteiy  occurred  to  the  author  that  the  cause  of  the  extinction  was 
■ot  the  deficiency  of  oxygen,   but  the  want  of  sufficient  heat. 
Heoee  it  followed  that  those  bodies  which  produce  most  heat,  and 
which  require  the  least  for  combustion,  would  burn  the  longest ;  and 
a  set  of  experiments  made  on  purpose  confirmed  these  ideas* 
Hydrogen  burned  till  the  atmosf^re    was  rarefied  10  times ; 
oiefiant  gas,  till  the  rareiaction  was  nearly  as  great ;  carbonic  osidi^ 
Vti ^extinguished  when  the  rarefaction  amounted  to  five  times;  and 
asdwneeted  hydrogen  when  it  was  only  four  times.    Sulphur  con** 
tittuod  to  harn  till  the  rarefaction  was  30 ;  phosphorus,  till  i^  was 
fiO;  and  pbosphureted  hydrogen  gas  burned  in  the  best  vacoua 
nhicfa  he  eould  form  by  means  of  his  air-pump. 

The  heat  produced  by  the  different  gases  when  burning  was  found 
to  IbUow  the  same  order  as  the  rarefaction  in  which  they  would  bum* 
Hydrogen  produces  most  beat,  olefiant  gas  the  next,  then  sulphu* 
feted  hydrogen  and  carbureted  hydrogen,  and  carboinic  o3ude  the 
Isast  of  nil.  Carbonic  oxide,  being  combustible  at  a  much  lower 
temperature  than  carbureted  hydrogen,  bums  in  an  atmosphere 
nuMie  rarefied. 

A  mixture  of  oxygen  and  hydrogen  gases  does  not  explode  by 
daedicily  when  rarefied  IS  times ;  but  a  mixture  of  chlorine  ana 
Iredrogen  still  burns,  though  very  feebly,  when  rar^ed  24  times* 
When  the  rarefied  mixture  of  oxygen  and  hydrogen  is  strongly 
heated,  it  then  becomes  capable  of  exploding  by  electricity ;  but 
only  the  heated  portion  burns. 

2.  On  Ae  effect  of  rarefaction  by  heat  on  the  combustibility  of 
the  gases.  Grotthus  has  stated  that,  when  gaseous  mixtures  ane 
ruened  four  times  by  heat,  they  cease  to  explode.  Our  author  was 
aUe  only  to  produce  an  expansion  of  2-^  times.  It  was  produced  by 
aehefiy-red  heat ;  which  of  course  indicates  a  heat  of  about  1082  • 
The  resuk  of  his  experiments  is  precisely  the  reverse  of  that  of 
Grotthus.  He  found  that  rarefaction  by  heat  increases  the  explo» 
dability  of  gaseous  mixtures.  He  infers,  likewise,  from  his  expe* 
nmenti,  that  the  hypothesis  of  Dr.  Hig^ns»  Berthollet^  &e.,  that 
the  feaaoa  why  gaseous  bodies  explode  by  electricity  is  the  comf 
-  -  oocwoned  Iqr  th^  andden  expansion  of  the  heated  ^fcvr^'cw 
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'Vl  gas,  is  erroneous.     He  considers  the  heat  evolved  by  the  c 
*^  rstion  as  the  sole  cause  of  the  explosion. 

On  Thursday,  Jan.  16,  Sir  H.  Davy's  paper  on  Flame  was  o 
eluded.  In  the  third  part  of  his  paper  the  author  treats  of 
effect  of  different  mixtures  of  other  gaseous  bodies  on  the  combl 
•tibiiityof  exploding  compounds  by  the  electric  sparh.  He  mades 
Viixture  of  two  volumes  hydrogen  and  one  volume  oxygen  gas,  aod 
teied  the  effect  produted  by  adding  various  mixtures  of  other  | 
Waseous  bodies.  Oletiaiit  gas  was  found  to  have  the  greatest  effect 
§a  preventing  the  explosion  of 'this  mixtm-e  by  electricity.  The 
juaniity  of  each  gas  necessary  to  prevent  the  explosion  was  diffe- 
tent.  From  his  experiments  it  appears  that  the  elfect  docs  not  de- 
pend upon  the  specific  heat  or  the  specific  gravity  of  the  gas  added. 
lie  k  of  opinion  that  it  depends  chiefly  upon  the  property  of  the  gas 
lo  conduct  heat.  Gases,  he  thinks,  differ  as  much  in  their  con- 
ducting powers  as  solid  bodies,  and  those  which  conduct  best  will 
»ct  most  powerfully  in  preventing  explosion,  by  carrying  oiF  the 
iieat,  and  cooling  the  mixture  below  the  exploding  point. 
;  The  fourth  part  of  the  paper  consisted  in  general  leniarks  and 
practical  inferences.  He  finds  that  neither  the  rarefaction  nor  con- 
densation of  common  air  produces  much  effect  upon  flame  burning 
in  it.  The  effect  of  wire-gauze  in  preventing  explosions  he  con- 
«ders  as  owing  entirely  to  its  property  of  carrying  off  the  heat,  and 
^us  reducing  the  temperature  of  the  gases  that  pass  through  it 
telow  the  exploding  point.  He  gave  an  account  of  various  improve- 
ments introduced  of  lale  into  the  construction  of  the  safe  lamps  for 
coal-mines,  and  pointed  out  advantages  arising  from  the  yielding 
nature  of  the  wire-gauze,  of  which  they  are  constructed. 
;  On  Thursday,  Jan.  23,  a  curious  paper  by  Sir  H.  Davy  was 
read,  constituting  an  important  addition  to  his  preceding  memoir. 
He  had  concluded  from  bis  former  investigations  that  flame  coii- 
UEted  of  gaseous  bodies  heated  above  whiteness;  and  he  bad  found 
that  oxygen  and  hydrogen,  as  well  as  oxygen  and  charcoal,  might  be 
inade  to  combine  silently  at  a  tempcraiure  below  redness,  and  to 
form  respectively  water  and  carbonic  acid.  It  occurred  to  him  that 
during  these  combinations  heat  was  given  out,  and  that,  though 
Hot  Euflicient  to  cause  the  explosion  of  the  gaseous  mixture,  it 
'might,  notwithstanding,  he  able  to  heat  a  metallic  body  lo  redness. 
"While  thinking  of  an  experiment  to  determine  this  point,  the  phe- 
nomenon exhibited  itself  accidentally  while  he  was  making  an  ex- 
neritnent  with  a  safe  lamp  in  a  mixture  of  carbureted  hydrogen  and 
air.  He  plunged  the  lighted  safe  lamp  into  this  mixture,  and  then 
caused  an  additional  quantity  of  carbureted  hydrogen  to  pass  into 
^e  mixture.  The  lump  was  extinguished;  but  a  platinum  wire  that 
vas  above  the  flame  became  red-hot,  and  continued  so  for  several 
minutes ;  and  when  it  ceased  to  be  luminous,  the  mixture  had  en- 
tirely lost  its  explodin<r  [iroperties.  It  was  immediately  obvious  that 
the  heat  was  evolved  by  the  silent  combination  of  the  carbureted 
hydrogen  with  the  oxygen  of  the  miiture  ;  and  that,  though  not 
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»pjible  or  exptoding  the  mixture,  it  was  yet  capable  of  heatiog  the 
>latinum  to  redness.  On  making  exploding  mixtures  of  oxygen 
vith  hydrogen,  and  other  inflammable  gases,  and  plunging  a  hot 
platinum  wire  into  them,  he  found  that  it  became  red  hot,  and 
xmtiQued  so  till  the  mixture  had  lost  its  power  of  exploding* 
(Vapour  of  ether,  alcohol,  or  naphtha,  mixed  with  air,  had  the  same 
property.  He  describes  an  experiment  which  every  person  caa 
mike,  and  which  serves  admirably  to  illustrate  the  fact.  Let  a  drop 
of'  ether  fall  into  a  glass  vessel,  heat  a  platinum  wire  by  means  of  a 
hot  poker,  and  pludge  it  into  the  vessel.  It  will  immediately  become 
red'not  in  some  part,  and  continue  so  till  the  ether  is  consumed. 
During  this  silent  combustion  of  the  vapour  of  ether  there  is  a 
phosphorescent  light  connected  with  some  curious  chemical  changes 
whidi  take  place  in  the  ether,  and  which  he  is  at  present  engaged 
in  investigating. 

Phitinum  answers  best  for  these  experiments,  on  account  of  its 
sniaU  capacity  for  heat,  and  its  small  radiating  power.  The  anther, 
tried  silver,  copper^  and  iron,  but  did  not  succeed  with  any  of  them. 
B<lt  as  the  wires  of  these  metals  were  not  very  small,  he  does  not 
consider  the  point  as  decided  by  the  experiments  which  be  has 
hitherto  made.  He  terminated  his  communication  with  a  practical 
application  to  coal-mines.  If  a  wire  of  platinum  be  suspended 
over  the  flame  of  a  safety  lamp  properly  coiled  up,  and  if  the  lamp 
be  taken  into  an  explodmg  mixture,  it  will  be  extinguished,  but 
the'  platinum  wire  will  become  red  hot,  and  will  continue  to  give 
outhght  till  the  mixture  loses  its  exploding  qualities.  By  this  light 
the  miner  may  direct  his  way  out  of  the  exploding  mixture. 

I  consider  this  as  one  of  the  most  beautiful  discoveries  which  Sir 
H;  Davy  has  made.  The  numerous  practical  applications  of  it  to 
gaseous  experiments  must  be  obvious  to  chemists  in  general. 

At  the  same  meeting  a  paper,  by  Dr.  Brewster,  on  Light,  was 
lead.  This  paper  consisting  of  a  great  number  of  detached  facts, 
it  is  difficult  to  give  any  account  of  it.  He  showed  how  the  metals  ■ 
by  their  polarization  of  light  form  the  supplementary  colours.  He 
stated  also  that  common  salt  and  fluor  spar,  when  in  pieces  large 
enough,  act  upon  light  in  the  same  way  as  doubly-refracting  bodies, 

LINN^AN    SOCIETY. 

On  Tuesday,  Dec.  3,  a  description  was  read  of  a  fossil  belemnitc 
in  flint,  by  Dr.  Arnold.  The  specimen  was  remarkable,  because 
it  exhibited  a  very  distinct  jointed  syphunculus  passing  through  the 
fossil.  Very  little  is  known  respecting  the  nature  of  the  animal 
that  inhabited  this  fossil.  Dr*  Arnold  conceives  that  it  was  capable 
of  rising  or  sinking  in  water  at  pleasure,  and  that  its  structure  was 
somewhat  similar  to  that  of  the  nautilus  or  cornu  ammonis. 

At  the  same  meeting  several  specimens  of  an  unknown  fossil  in 
flint,  sent  by  Dr.  Arnold,  were  exhibited,  lliey  consist  of  small 
flat  spherical  bodies,  having  a  depression  in  the  centre,  in  which  is 
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a  sfnall  tubercle,  bo  as  to  give  an  apgiearatice  somewhat  similaia 
tmall  acorn  before  it  is  ripe,  and  while  still  In  i|s  cup.  £a«| 
these  spherical  bodies  sends  a  vessel  inio  each  of  the  spheres  | 
Mirrouods  it ;  so  that  the  fossil  resembles  a  kind  of  net-work,  i 
usual  size  of  the  spheres  is  lathcr  less  ihan  a  peppercorn,  aodjl 
vessels  arc  as  fine  as  hairs.  No  name  has  hitherto  been  given  tofl 
{oesil. 

At  the  same  meeting  a  specimen  of  an  unknown  fungus ; 
Virginia,  sent  to  the  Society  hy  Dr.  Milchell,  was  exhibited.  M 
was  very  heavy,  white,  roundi;h,  had  a  starchy  smell,  and  itH 
Inirncd  gave  out  no  animal  odour.     It  was  probably  some  tid 
nther  than  a  fungus. 

At  the  same  meeting  the  remainder  of  Mr.  Beechioo's  paper  a 
the  British  junci  was  read. 

On  Tuesday,  Pec.  1 7.  a  paper  by  Dr.  Arnold  was  read, 
«  description  of  a  remarkable  vulcanic  mountain  in  the  islai 
Java.  Dr.  Arnold  paid  a  visit  to  this  mountain,  and  drew  up  I 
description  of  it  on  the  spot.  It  is  called  by  the  natives  Tanku^ 
prau.  Tiie  road  to  it  is  very  difhcult,  being  through  kh  ala 
impenetrable  jungle.  The  cruter  has  nearly  the  forra  of  a  trun 
cone  inverred.  The  sides  are  about  500  feet  high,  and  in  i 
places  nearly  perpendicular.  There  is  a  small  lake  at  the  be  , 
tilled  with  water,  having  the  taste  of  a  solution  of  sulphuric  a 
This  water  was  boiling  in  several  parts  of  the  lake.  But  its  tl 
perature  at  the  edge,  taken  by  Dr.  Horsfield,  was  112°.  ltj| 
iurrounded  by  a  soft  mud,  apparently  a  mixture  of  sulphur  a  _ 
clay,  Jir,  Arnold  is  of  opinion  that  it  occasionally  emits  flames,  foi 
the  trees  round  Its  edge  had  the  appearance  of  being  scorched.  Oa 
the  nest  side  of  this  crater,  and  merely  separated  from  it  by  a  thin 
diaphragm  of  rocks,  is  another  crater,  rather  larger  than  the  other, 
and  having  at  its  bottom  a  lake  of  cold  water.  From  tliis  circum- 
Usnce  Dr.  Arnold  concludes  that  the  two  craters,  though  so  near 
pach  other,  had  not  any  connexion, 

On  Tuesday,  Jan.  ^I,  a  paper  by  Sir  James  Edward  Smith  was 
read,  on  the  Genus  of  Plants  called  Tofiildia.  He  described  sis 
^ctes  of  this  genus,  the  fir^t  five  of  wliich  had  hitherto  been  eon- 
bounded  logetlier  by  botanists  under  the  Linnesan  name  anlhericum 
faliculatum.    These  he  called 

Tofieldia  palustris,  a  native  of  Scotland, 
ai)iina,  a  native  of  Switzerland, 
stenopetaia. 
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ROYAL   INSTITUTB  OV  FRANCX. 

Aecouni  of  the  Labours  of  the  Class  of  Mathematical  and  Physical 
Sciences  of  the  Royal  Institute  of  France  during  the  Year  1815. 

SIathsmatical  Part. — By  M.  le  Chevalier  Delamlre,  Perpetual 

Secretary. 

MEMOIRS  APPROVED   BT  THE   CLASS. 

ANALYSIS. 
(GMftfiifeil  from  vol,  yiii,  p.  462.) 

Ob  the  refractive  and  dispersive  Powers  of  some  Liquids,  and  the 
Vipmrs  wnidi  they  form.    By  MM.  Arago  and  Petit. 
The  theory  of  refraction  is  one  of  the  most  important  parts  of 

r'es,  and  all  the  philosophers,  who  have  explained  or  supported 
tf  flferent  systems  contrived  to  account  for  the  phenomena,  have 
■niealvly  endeavoured  to  connect  the  law  of  refraction  with  tb^ 
motfaens  which  they  admitted. 

lliewtoOy  in  ascribing  refraction  to  an  attraction  of  bodies  for 
%li^  hxm  ghren  so  natural  and  clear  an  explanation  of  this  pheno* 
menon^  and  of  its  laws,  that  it  has  been  always  considered  as  one 
of  the  principal  arguments  in  favour  of  the  system  of  emission. 
.However,  of  all  the  general  consequences  deduced  from  this  hypo* 
linis,  the  only  one  verified  hitherto  b  the  law  of  the  constant  ratio 
sf  die  sines  of  incidence  and  refraction.  But  this  law  may  be  de-. 
■DBStrated  independently  of  attraction.  Therefore,  before  adopting 
Ae  hypothesis  of  Newton  to  the  exclusion  of  all  the  others,  it  is 
Mcessary  to  examine  how  far  the  different  conclusions  resulting 
fcon  it  are  confirmed  by  experiment.  Such  are  the  objects  of  the 
Rnarches  of  which  the  memoir  of  MM.  Arago  and  Petit  gives  the 
fint  part. 

The  whole  action  of  the  body  on  light  is  measured  by  the  jncre- 
[  aeot  of  the  square  of  the  velocity  of  the  ray,  and  this  increment 
MKf  be  denoted  by  the  term  refractive  power.  This  quantity  ought 
sbnottsly  to  depend  on  the  nature  of  the  body.  But  in  the  sam^ 
ftbstanoe  it  ought  to  remain  proportional  to  the  density  ;  and  it  is 
natural  to  think  that  an  attraction  always  acts  proportionally  to  the 
■OSS,  whatever  be  the  function  of  the  distance  according  to  which  it 
taries.  On  this  supposition  the  refracting  power,  that  is  to  say,  the 
ntio  of  the  refractive  power  to  the  density,  ought  to  depend  upon  the 
chemical  constitution  of  the  body,  and  remain  constant  when  the 
fcoiity  alone  changes. 

This  consequence  of  the  theory  of  refraction  has  never  been 
^ficd,  exce{^  in  the  gases.  But  their  refractive  power  is  very 
vviIk,  the  increase  of  velocity  which  they  communicate  to  light  is 
^  small,  and  a  very  simple  calculation  will  show  that  the  «&r 
paiioQ  of  the  reifractive  power  deduced  froni  the  ^ewtow\^Xl  \\\ew] 
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is  not  the  only  one  which  in  the  gasei  remains  proportioned 
density ;  end  that  there  exists  an  infinity  of  expressions  m 
wouljl  all  satisfy  the  same  condition.  Therefore,  thougli  tbeJ 
appear  to  have  a  refractive  power  independent  of  their  densinT 
huve  no  reason  to  conclude  that  solid  and  liquid  bodies  possea 
property. 
The  authors  thought  that  the  best  way  of  deciding  this  quH 
completely  was  to  compare  the  refractive  power  of  different  1* 
wiih  thai  of  the  vapours  which  these  liquids  form,  la  this  c 
change  of  density  is  very  considerable,  and  one  of  the  ba 
least  preserves  a  strong  action  on  light.  They  made  choice  4  _ 
liquids  which  furnish  the  most  abundant  vapour  at  the  ordia|._^ 
temperature  of  the  atmosphere.  They  measured  the  refracciia  . 
power  of  each  of  these  liquids,  and  that  of  the  vapours  derived  ! 
from  them.  By  comparing  these  powers  with  the  known  densitiet 
of  the  liquids  and  vapours,  it  was  easy  to  see  whether  in  each  of 
these  bodies  the  refracting  power  was  independent  of  the  density. 

The  result  of  their  experiments  proves  the  contrary.  1'hev  all 
agree  to  give  for  vapours  a  refracting  power  sensibly  less  than  tluC 
of  the  liquids  which  have  formed  them.  Thus  the  refracting  power 
of  liquid  carburet  of  sulphur,  referred  to  that  of  air,  is  a  liiilc 
greater  than  three ;  while  that  of  the  same  substance  in  a  state  <A 
vapour,  referred  likewise  to  air,  does  not  exceed  two. 
.  If  we  compare  this  result  with  theory,  we  find  ourselves  obliged, 
sccording  to  the  Newtonian  hypothesis,  to  suppose,  what  is  (,i:r- 
tainly  a  singular  supposition,  that  the  attraction  of  the  same  lu'::. 
for  light  does  not  act  in  prnportitm  to  its  densily.  Unfortunait: 
|he  number  of  bodies  on  which  we  can  o)>erate  with  precision  :: 
ihe  state  of  vapour  is  too  small  to  enable  us  to  conclude  from  tbu> 
experiments  any  law  relative  to  the  variation  which  the  change  v< 
density  makes  the  atBnity  of  the  body  for  light  undergo.  The 
liquids  tried  by  the  authors  were  carburet  of  sulphur,  sulphuiii' 
ether,  and  muriatic  ether. 

In  want  of  this  direct  method,  the  authors  were  of  opinion  il 
this  law  might  be  deduced  from  a  compiirison  of  the  refraciii 
power  of  gates,  and  that  of  the  solid  or  liquid  bodies  which  \\:<. . 
form  by  uniting.  If  in  the  gaseous  combinations  which  prescr. 
the  gaseous  slate,  the  refracting  power  of  the  com|>ound  were, 
Jias  been  hiiheno  believed,    equiil  to  the  sum  of  the  refractii:. 

t  powers,  it  would  follow  that  the  act  of  combination  will  not  in  liic 
-least  modify  the  action  of  the  body  on  light,  from  which  we  may 
conclude  with  prohahiliiy  that  the  refracting  power  «f  a  solid  ui 
liquid  compound  does  not  differ  from  the  sum  of  the  refracting' 
powers  of  its  gaseous  principles,  but  in  propoition  to  the  increa,-i; 
which  these  last  receive  by  condensation. 

However,  as  the  law  relative  to  tlie  refracting  force  of  the  coin- 
■pound  gasus  had  been  established  only  on  a  small  number  of  expe- 
riments, it  was  necessary,  in  the  first  place,  to  be  certain  of  tbc 
accuracy  of  that  law..    But  the  measures  which  the  authors  liaye 
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Bade  of  the  refiractioti  of  a  great  number  of  gases  haT^^hom  them 
iiat  dui  law  does  not  always  agree  with  the  results  of  observation* 
-We  see,  :then,  that  the  refracting  power  of  a  body^  far  from 
wmg  oonstanty  as-  the  Newtonian  theory  would  seem  to  prove,  in 
^wmost  natural  hypothesis  which  could  be  made  relative  to  refrac^ 
isofv,  undergoes,  on  the  contrary,  variations  either  from  the  eflect 
if  changes  of  density,  or  from  the  state  of  combination  in  which 
jhe  body  is.  To  determine  the  influence  of  each  of  these  causes  ia 
^■rdcalar,  it  is  necessary  to  measure  with  accuracy  the  refracting 
|Mvei«  ci  a  great  number  of  substances,  and  those  of  the  com-* 
^OQDds  which  they  form.  The  work  undertaken  with  this  view 
jfcMprahmdn  already  a  considerable  number  of  bodies.  But  the 
SRbors  have  felt  the  necessity  of  extending  it  still  further  before 
tllicntmirinc  to  connect  by  any  general  law  the  diflPerent  results 
nUeh  they  have  obtained. 

J'  To  those  who  may  start  some  doubts  about  what  they  consider  aa 
the  most  natural  hypothec  which  can  he  made  respecting  attraction^    . 
Hie  authors  oppiose  two  passages,  in  which  the  author  of  the  Mecha- 
^Mltfae  Celeste  has  shown  himself  of  the  same  opinion,  expressing 
Mmself  thus,  book  x.  p.  274 : — "  I  shall  suppose  that  the  value 

^  is  in  the  state  of  liquidity  and  of  vapour.    It  is,  in  fact,  the 

most  natural  hypothesis  which  we  can  admit."  And  in  p.  2S  of  the 
ftUhce  to  vol.  iv. : — ''  I  endeavour  to  supply  it  by  supposing  that 
Utt  rflracdng  forces  of  water  and  vapour  are  proportional  to  their 
its|iective  densities ;  in  this  probable  hypothesis,"  &c.  But  what 
^fpenn  at  one  time  the  most  natural  and  probable,  may  cease  to 
waa  ao  when  new  facts  have  brought  new  light.  And  we  may 
the  reserve  of  the  author  of  the  Mechanique  Celeste,  who 
of  his  calculation  only  as  an  essay  which  leaves  him  at 
;y  to  try  other  means,  if  what  presented  itself  at  first  was 
sMacked  by  some  fact  or  experiment  which  obliged  him  to  reject  it. 
The  facts  established  by  MM.  Arago  and  Petit  appeared  to  them 
ef  such  importance  that  they  have  been  anxious  to  follow  the  con- 
ScqueDoes  in  the  different  phenomena  which  have  a  more  or  less 
'Aect  connexion  with  that  of  refraction. 

Hie  coloured  rays  of  which  white  light  is  composed  are  unequally 
sqmmted  from  each  other  by  their  refraction  in  bodies  of  different 
Mlines,  and  this  is  what  constitutes  the  difference  in  the  dispersive 
fsrce  of  bodies.    It  is  most  natural  to  measure  the  dispersive  power 
Iw  the  diflferent  refractive  power  relative  to  the  extreme  colours  of 
tte  spectrum ;  and  in  the  theory  of  Newton,  this  difference  ought 
Id  be  constant  for  the  same  body,  as  well  as  the  refracting  power  of 
line  mean  rays. 
Experience  having  shown  that  this  last  power  diminishes  with  the 
^  ittensky,  it  was  easy  to  foresee  that  the  dispersive  power  would 
^  dininish  also.    But  it  was  important  to  examine  if  these  variations 
iNMdd  fdiow  the  same  law.    To  determine  the  point,  it  wa<&  tiecc^-^ 
,.  mj  to  ascertain  the  di$persive  power  of  the  liquids  aud  ^aipcran. 
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wlioae  refracting  power  harl  befn  determined  by  the  precedhl 
periments.  The  dispersive  force  of  the  liquids  was  easily  ex.aa 
bat  ihw  W8S  not  the  case  with  the  vapours.  The  refraction  \ 
they  occasion  in  a  prism  being  very  small,  the  dispereion,  vrm 
only  a  very  small  part  of  tiie  refraction,  is  scarcely  stsmibl^M 
cordingly,  notwiihstandiog  the  importance  of  such  a  detemdl 
in  gases  and  vapours,  philosophers  seem  to  have  despaired  4 
duciDg  them  from  observation.  The  object  which  the  authttT 
in  view  required  a  direct  measurement,  and  tiiey  have  QccomplisliM 
it  by  a  method  which  they  promise  to  describe  in  detail ;  and  thej 
announce  that  experiments  made  on  the  same  vapour  under  difiercnt 
circumstances  agree  sufficiently  with  each  other  to  show  that  i1;li: 
determinations  approach  pretty  near  the  truth. 

They  have  ascertained  that  the  dispersive  power  really  dimiiii.';. 
with  the  density;  but  thut  the  dispersive  power  diminishes  at  * 
greater  rate  than  the  refracting  power;  so  that  if  we  call  /  the  ratio 
of  the  sine  of  incidence  to  the  sine  of  refraction,  and  q  the  density 

of  the  body,  the  refractive  power  (— — ■)  is  not  only  variable  forthe 

same  cinss  of  rays,  hut  the  law  according  to  which  this  change  takn 
place  is  different  for  the  different  coloured  rays. 

In  carburet  of  sulphur,  already  chosen  as  an  example,  the  ratio 
of  the  dispersive  power  to  the  refracting  power  is  0*14  in  a  li^tiid  ' 
State,  while  it  is  reduced  to  less  than  O'OS  in  a  slate  of  vapour. 
'  Thus  while  the  variation  of  the  refractive  power  may  be  still   " 
explained  by  admitting  that  the  attraction  of  the  same  body  for 
light  varies  according  to  a  different  law  thin  that  of  the  direct  ratio 
of  the  densities,  we  see  that,  to  explain  the  variation  observed  in  lite 
dispersive  power,  it  would  be  necessary  to  suppose  besides  that  ibe 
action  of  a  body  on   the  differently  coloured  rays  follows,   in  the 
changes  of  density,  a  different  law  for  each  of  these  rays. 

These  different  suppositions  doubtless  diminish  both  the  simplicity 
and  probability  of  the  Newtonian  theory.  But  before  coming  to 
any  decision,  the  authors  repeat  that  it  is  necessary  to  examine  wiA 
a  great  deal  of  care  the  changes  which  the  refracting  forces  of  bodia 
undergo,  either  by  variations  of  density,  or  by  the  effect  of  corabH  " 
nation.  It  is  no  less  indispensable  to  join  to  these  determinations 
those  relative  to  the  dispersive  forces,  which  philosophers  hitherto 
have  not  examined,  and  which  may  by  means  of  numerous  preeau- 
lEoos  be  deduced  from  direct  experiments. 

The  work  which  the  authors  propose  to  publish  on  this  subject  is 
fer  advanced.  They  thought,  however,  that  it  might  be  useful  to 
make  known  at  present  the  results  which  they  have  drawn  from 
their  experiments  on  liquids  and  vapours. 

Mecaaitjue  Jnalytique,  by  J.  L.  Lagrange;  new  edition,  re- 
vised and  corrected  by  the  author.  Vol.  II.  Paris.  Mad.  V. 
Courcier. 

The  editors,  in  a  very  short  advertisement,  give  an  account  of 
«6«  causes  of  delay  in  the  puWication  o£  this  second  volums.    Mi  ■ 


Sdeniific  bUelligenee*.    .  ^.^:^ 

It^giaoge  had  printed  the  first  sheets  whendf^th  saatched.  bun 
fipm  the  sciences.  M.  de  Prony  undertook  to  comglf^e  th|^,edjy(ioD; 
ibd  he  was  assisted  in  revising  the  proof  sheets  by. |4f  Qafnief^ 
flMeaaor  at  the  Royal  Military  School.  The  manuscript  of  s^c^ioim 
leventh  and  eighth  was  found  in  great  order.  That  of  section  nkith 
Wn.  very  incomplete,  the  first  paragraph  alone. being  finished. 
Vfy/im  ^rbny,  Lacroix,  and  J.  Binet,  examined  his  manuscripts 
Jjifdi  the  greatest  attention,  and  were  convinced  that  the  author  hild 
^ptbceeded  no  further,  and  that  of  course  nothing  had  been  lost. 

^''•Sinet  undertook  the  disagreeable  labour  of  comparipg  the 
sets  aod  the  notation  of  the  old  edition  with  what  was  printed, 
le  new.  Advantage  was  taken  of  all  the  marginal  observations 
fimod  in  Lagrange's  copy  written  with  his  own  hand.  Some  things 
jj^tive  to  rotatory  motion,  too  incomplete  to  form  a  paragraph| 
lunre  been  thrown  into  a  note  at  the  end  of  the  volume. 

Another  note  has  been  formed  of  a  remark  likewise  found  among 
tjhe  manuscripts.  It  relates  to  the  problem  of  determining  the 
dibits  of  comets,  a  problem  treated  of  in  the  third  paragraph  of 
iectioii  seventh. 

The  volume  is  terminated  by  a  complete  list  of  the  works  of  M. 
Lagrange,  communicated  by  M.  Lacroix.  At  the  end  of  this  list 
M  see  with  pleasure  that  a  Minister,  a  companion  and  great  ad- 
lufei:  of  M.  Lagrange,  caused  Government,  during  his  adminis- 
mttoD,  to  purchase  all  the  manuscripts  left  by  this  illustrious 
thematician;    and  at    his    reauest  the  Class  of  Sciences  has 

imed  a  coitimission  to  make  choice  of  those  that  are  fit  for  print- 
The  others  will  be  classed,  and  placed  in  the  library  of  the 
^itute. 

{To  be  continued,) 
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Article   XIV. 
sciBNTiFic  intblligence;  and  notices  of  subjects 

CONNECTED  WITH  SCIENCE. 

I.  Lectures. 

Mr.  Clarice  commenced  his  Course  of  Lectures  on  Midwifery, 
and  the  Diseases  of  Women  and  Children,  on  Monday,  Jan.  27* 
The  lectures  are  read  every  morning,  from  a  quarter  past  ten  to. 
ir'nnatter  past  eleven,  for  the  convenience  of  students  attending 
Ate  hospitalsy  at  the  lecture  room.  No.  10,  Saville*row,  Bur- 
ED|ton  Gardens. 

Middlesex  Hospital. — Dr.  Merriman  and  Dr.  Ley  wilj  recom- 
tenee  their  Lectures  on  the  Theory  and  Practice  of  Midwifery, 
»d  the  Diseases  of  Women  and  Children,  at  the  above  HospUal> 
ca  Monday,  Feb.  17,  at  half  past  ten  o'clock. 
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11.   New  Swedish  Minerals. 

Profeteor  Berzelius  was  employed  during  last  summer  along  with 
Assessor  Gahn  in  examioing  the  minerals  in  the  neighbourhood  d 
Fahlun.  The  mine  of  Finbo  is  in  a  granite  vein  which  trav^enes 
cneiss*  At  the  place  where  the  pyrophysalites  and  yttroceratitei 
have  been  found,  this  vein  is  more  than  12  feet  wide.  But  thif  L 
have  not  yet  been  able  to  trace  out  its  length.  During  their,  eiaou-  ^ 
nation  of  this  vein,  they  discovered  several  new  minerals^  of  which 
the  following  are  the  most  remarkable. 

i.  Orthite,  so  named  because  it  always  forms  straight  radii.    It.  ^ 
resembles  gadolinite,  but  diflers  in  its  fusibility.    It  is  composed  rf  b 

Silica    32'00             ■    - 

Lime •  •  7'84 

Alumina    14*80 

Protoxide  of  cerium 19*50 

Protoxide  of  iron 12*44 

Protoxide  of  manganese   3*44 

Yttria     3*44 

Water 5*36 


I 


98*82  ,; 

2.  Neutral  fluate  of  cerium,    crystallized  in  r^ular  six«UM 
prisms.    It  is  composed  of 

Fluate  of  protoxide  of  cerium 30*43 

Fluate  of  peroxide  of  cerium 68*00 

98*43  I 

with  some  traces  of  fluate  of  yttria. 

3.  Subfluate  of  cerium.     In  it  the  fluoric  acid  is  combined  iriA  ^ 
twice  as  much  of  these  bases  as  in  the  preceding  mineral.     It  has  a 
strong  resemblance  to  porcelain  jasper.    Its  colour  is  yellow,  and 
its  form  gives  marks  of  crystallization. 

4.  Fluate  of  yttria.  It  contains  a  good  deal  of  silica.  BatBer- 
zelius  is  not  yet  certain  whether  or  not  it  be  a  fluosilicate. 

The  mine  of  Finbo  yielded  likewise  a  quantity  of  red  opdtt 
emeralds,  yttro-tantalites,  and  zircons.  The  fluates  above  enume- 
rated are  very  rare.  Only  four  or  five  pieces  of  the  subfluate  of 
cerium  were  found. 

At  Kararfvet,  situated  on  the  other  side  of  Fahlun,  there  is  aa- 
other  vein  of  granite,  which  contains  crystallized  gadolinites,  Boanr  j 
yttro-tantalites,  and  a  variety  of  orthite,  which  has  the  corioM  ^ 
property  of  taking  fire  before  the  flame  of  the  blow-pipe,  and.tC 
continuing  to  burn  for  some  moments.    It  has  received  the  name 
of  pyrorinile.    Besides  the  same  constituents  as  the  other  orthite,  it . 
contains  25  per  cent,  of  carbon.    The  gadolinite  in  this  vein  likes  ; 
wise  contains  carbon ;  but  the  quantity  hardly  amounts  to  half  a  per 
cent.  .  ' 
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A  full  account  of  these  miDerals  will  be  published  in  the  fifth 
volume  of  the  Afliandlingar  by  Berzelius. 

IIL    Measurement  of  the  Earth. 

'    Several  degrees  of  latitude  are  to  be  measured  in  Jutland  by  order 
Hrf  the  King  of  Denmark.     The  operation  will  be  conducted  by 
ftnofessor  Schumacher,  who  has  succeeded  the  late  Mr.  Bugge  as 
Astronomer  RoyaL 

IV.  London  Charity  Schools. 

'  FrcNn  the  returns  made  to  the  circular  letters  of  the  Committee 
tf  the  House  of  Commons  on  the  Education  of  the  Ijower  Orders, 
printed  in  the  Appendix  to  their  Report,  p.  556,  it  appeal^  that  the 
money  annually  spent  in  Loudon  on  charity  schools  (not  reckoning 
the  Charter  House,  St.  Paul's,  Westminster,  and  many  others) 
amounts  to  41,089/.  35. 

The  income  of  the  Charter  House  is  22,384/.  10^.  5i.— See 
Second  Report,  p.  289. 

V,    Heights  near  London. 

Feet. 

Thames  at  Hampton  above  the  sea 14^ 

Low  water  at  spring  tides  at  Isleworth 1 

JSt: jPauFs  chorch-yard,  north  side,  and  iron  gallery  over  the 

dome 281 

Top  of  St.  Paul's  stairs  and  said  gallery    324 

Top  of  Scotland  Yard  wharf,  and  the  dining  room  of  the 

Spaniard  on.  Hampstead  Heath 422 

Great  Pulteney-street,  and  the  san^  dining  room 352 

Pagoda  in  Kew  Gardens    116^ 

.Gpii  Wharf  in  Woolwich  Warren,  and  uppermost  story  of 

,    Shooter's  Hill  Inn 444 

3ushey  Heath,  top  of  Stanmore  Hill,  Middlesex,  above  low 

water  mark  at  Somerset  House 47B 

.  The  first  eight  of  these  heights  were  determined  by  Gen.  Roy. 
fSee  Phil.  TVans.  17779  P-  653.  The  last  was  determined  by  Col. 
MBiaSofm 

VI.  Caldbeck  Fells. 

Mr.  Borie  last  spring  examined  the  Caldbeck  Fells  in  Cumber- 

hndy  which  he  found  to  be  princ  ipally  composed  of  granite.     In 

^pie  places  he  observed  the  granite  traversed  by  veins  of  quartz, 

.|pne  of  them  six  feet  wide,  and  running  N.  and  S.    The  quartz  in 

:(fOQ|e  vmM  is  beautifully  crystallized ;  in  others,  it  is  intermixed 

■^  Qiica  and  wolfram.  One  vein  attracted  his  particular  attention. 

£m  five  feet  wide,  runs  N.N  W.  and  S.S.E.,  and  quartz,  which 

^  the.  predominating  ingredient,  is  associated  with  crystals  of  mica, 

jpidffaaeoay  and  crystals  of  asparagus-stone. 

Vol.  IX.  N^II.  L 
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Vn.  Improtfefftent  in  the  OjN/gen  and  Hydrogen  Blow-pipe.    P]f 

Ur.  Clarke. 

(To  Dr;  ThMBBOO.) 
DEAR  SIR» 

It  may  concen\70ur  chemical  readers  to  be  informed  that,  bjr  an 
imprcfvement  which  I  have  made  in  the  mode  of  using  the  gaseojiji 
blow-^pe,  for  burning  compressed  hydrogen  and  oxygen,  1  have 
been  able  to  add  greatly  to  its  power  of  fusion ;  and  have  remove! 
an  obstacle  which  has  occasioned  failure,  in  some  instances,  for  the 
reduction  of  the  eartlis  to  the  metallic  state. 

Instead  of  using  water,  in  the  pneumatic  cylinder  adapted  to  tlie 
instrument  by  Professor  Gumming,  I  have  used  oil;  pouring  io 
barely  a  sufficient  quantity  of  sallad  oil  to  cover  the  wire*gauze.  Jt 
must  have  been  obvious  that  the  water  was  calculated  to  prevent  tU 
possibility  of  reviving  the  metals  of  the  earths,  in  all  instances 
where  it  was  forced^out  of  the  jet,  and  came  into  contact  with  the 
fusing  mass.  The  oil  on  the  contrary  rather  tends  to  aid  the  expe- 
riment :  it  moreover  sustains  a  more  tranquil  ebullition  during  the  , 
passage  of  the  gas.  The  explosions  which  take  place  occasionally 
in  the  cylinder  do  not  communicate  combustion  either  to  the  oil,  or 
to  the  gas  within  the  reservoir.  I  caused  three  explosiont,  pur* 
posely,  by  suffering  the  gas  to  bum  out ;  but  not  a  drop  of  the  oB 
was  driven  out,  and  the  consequences  were  only  very  slight  detoDkh 
tiona  within  the  cylinder.  The  other  part  of  the  improvement  ooa^ 
sists  in  substituting  for  the  brass  tube  a  thermometer  tube  widiji 
very  large  diameter ;  in  the  use  of  which  there  is  no  danger ;  Mt 
the  volume  of  the  flame  is  such  that  I  have  fused  100  graim  of 
platinum  into  a  single  brilliant  globule  upon  cliarcoal ;  and  in  jfmi 
next  number  I  will  point  out  a  method  of  extending  the  use  of  this 
apparatus  to  the  arts  and  manufactures.  The  combustion  wf  ifOD, 
with  it,  affords  one  of  the  most  splendid  and  striking  experiflMDts 
that  can  be  conceived ;  causing  a  shower  of  fire.  m 

Cambridgey  Jan.  12,  1817.  EoWAUD   DaNISL  Ci^EKX. 

VIII.  Height  of  Talk  Mountain. 

The  altitude  of  Table  Mountain,  at  the  Cape  of  Good  Hopfr 
above  the  level  of  the  sea,  is  1087  yards.  :• 

IX.  Benzoic  Acid  as  a  Re^agent  for  Iron. 

Mr.  Peschier,  a  skilful  chemist  and  practitioner  of  pharmacy  ak 
Geneva,  has  found  that  the  benzoic  add,  and  still  better  the  tSkw^ 
line  benzoates,  are  very  gix)d  and  useful  tests  of  the  presence  and 
quantity  of  iron  coRtained  in  any  solution.  They  precipitate  irorf- 
readily  and  entirely,  and,  being  cheaper  and  more  easily  obtuned. 
than  the  succiiiates,  which  are  commonly  employed  for  that  pur- 
pose, are  considered  by  Mr.  Peschier  as  deserving  the  preference  in 
chemical  analysis.    Another  very  valuable  property  of  beneoic  add 
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n,  that  neither  the  acid  nor  its  salts  exert  any  action  upon  man* 
fBDeie. 

)  think  it  pecessary  to  state,  by  way  of  appendix  to  the  above 
I0]c;e,  thM  Berzeiius^  as  long  ago  as  the  year  1806,  in  his  paper 
(pp  S^Micic  Afiii,  published  in  the  Afh%n/}!in^<:{ir,  vol.  i.  p.  17^9 
ifid  fi:apslatjed  io$o  Gehlen's  Jourual  (seccud  series),  vol.  ii.  p.  275, 
{VppQsed  b^fi^y^  acid  as  a  good  re-agent  for  separating  iron  from 
other  bodies*  Mr.  Hisinger,  in  consequence  of  this  proposal, 
made  a  set  of  experiments  in  1810  on  benzoate  of  ammonia  as  a 
re-agent,  'fhe  result  was  a  conviction  tliat  it  would  answer  very 
veil  as  a  substitute  for  succinate  of  ammonia.  This  paper  was 
published  in  the  Afhandlingar,  vol.  iii.  p.  152  ;  and  a  translation  of 
it  appeared  in  the  Philosophical  Magazine^  vol.  xl.  p.  258.— T. 

X.  Queries  respecting  the  Trigonometrical  Survey. 

(To  Dr.  Thomson.) 
SIR, 

I  should  feel  obliged  if  you  would  allow  me  to  propose  two  plain 
and  simple  queries  to  the  gentleman  who  signed  himself  R.  M .  A. 
in  your  last  number.  1.  Did  the  determination  of  the  length  of 
the  pendulum,  as  connected  with  the  subject  of  weigfits  and  mea- 
sures, originally  form  one  of  the  objects  of  the  trigonometrical 
survey  ?  2.  Did  not  the  operations  whidi  are  now  pursuing  on 
that  important  subject  originate  from  the  following  address  being 
moved  m  the  House  of  Commons,  by  an  Hon.  Member  of  that 
House,  GO  the  15th  of  March  last  ? 

Your  humble  servant, 

PsrUmouiAj  Dec.  7,  1816.  CiVIS. 

^  That  an  humble  address  be  presented  to  his  Royal  Highness  the 
Prince  Regent,  praying  that  hb  Royal  Highness  will  be  graciouslv 
pieiaed  to  give  directions  for  ascertaining  the  length  of  the  pen- 
dulum vibrating  seconds  of  time  in  the  latitude  of  London,  as 
oompa^ed  with  the  standard  measure  in  the  possession  of  this  House; 
IBJ  far  determining  the  variations  in  the  length  of  the  said  pen- 
dttlu^  at  the  principal  stations  of  the  trigonometrical  survey  ex- 
tended through  Great  Britain :  and  also  for  comparing  the  said 
tfBodard  measure  with  the  ten  millionth  part  of  the  quadr.mt  of  the 
meridian  now  used  as  the  basis  of  linear  measure  on  the  continent 
of  Europe."     Which  passed  without  opposition. 

XI.    Some  additional  Particulars  respecting  the  Earthquake  in 

Scotland, 

(To  Dr.  ThomsoD.) 
gift,  JRelugas,  Nov,  13,  1819. 

'Ib  addition  to  the  particulars  of  the  earthquake  of  Aug.  V^  \^%K^ 
j  fobliihed  in  your  47th  number^  I  beg  leave  to  send  you\\\e  foWcyw- 

L  2 
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,ing  facts  lately  come  to  my  knowledge.  The  wall  of  .1  farm  hottn 
in  the  immediate  neighbourhood  of  Inverness  was  widely  rent  from 
:tDp  to  boUom  by  the  shbck,  in  which  situation  it  now  stands.  'Die 
rpeople  on  board  the  dredging  barge,  moored  at  the  foot  of  Loch 
:Ness,  although  sensible  of  no  motion  in  the  water,  were  awaketi^ 
and  muth  alarmed  by  the  roinho,  thinking  that  the  vessel  had  iMtAe 
Jrom  her  mooring  chains ;  and  the  fenymen,  who  happened  to  be 
00  the  ferry  of  Kcssock  at  the  time  of  the  commotion,  distiiictl;^ 
felt  their  boat  heaved  suddenly  and  rapidly,  as  if  projected  over 
two  or  three  large  waves;  the  night,  and  the  general  surface  of  tbe 
»ea,  being  in  other  respects  perfectly  calm. 

lam.  Sir,  your  obedient  humble  servant, 


<^ 


Thomas  Laudeb  Dick. 


I 


Errala  in  No.  47  nf  the  Annuls. 
P.  347,  line  VI,  for  coDBideralions,  read  cDDsideratian. 

—  STS,  34,  —    riioDibn,  read  romho. 

—  S75,  10,  —    walers,  rtad  waler, 

XU.  Models  1^  Crystals  to  accompamj  Jameson's  Mineralogy, 

My  mineralogical  readers  will  be  gratified  to  be  informed  that  tiie 

models  of  crystals  to  accompany  Mr.  Jameson's  Mineralogy  arc 

DOW  ready  for  sale,  and  may  be  had  by  applying  to  the  maker,  at 

Gee-street,  Somcr's  Town. 

XIII.  Discovery  of  the  Yeiiite  in  Situ. 

Mineralogists  will  be  happy  to  perceive  that  this  hitherto  scarce 

mineral  is  likely  to  become  abundant,  by  the  following  extract  of  a 

letter,  for  which  I  am   indebted  to  Mr.  Mawe,  mineral  dealer,  in 

the  Strand : — 

K.-nic,  Oct.  SS, 

On  a  visit  to  the  Isle  of  Elba,  after  much  labour  and  research,  1 
found  the  place  where  Le  Lievre,  Councillor  of  the  Board  of  Mines, 
&c.  discovered  the  yenite,  when  employed  by  his  Government  to 
inspect  the  mines  of  that  island. 

It  was  so  concealed  as  to  render  it  improbable  that  it  should  again 
be  brought  into  notice.  I  rejoice  at  this  event,  as  it  breaks  tlie 
monopoly,  and  will  enable  me  to  send  specimens,  for  the  advance- 
ment of  science,  to  be  sold  by  a  respectable  dealer  in  your  metro- 
polij,  with  a  view  to  enrich  my  private  colleciion  by  exchange,  if 
possible. 

Your  obedient  servant, 

D.  D.  D. 

XIV.  Mineralogical  Examination  of  India. 

It  must  be  rather  mortifying  to  mineralogists  that  the  peninsuli 

of  India,  which  has  supplied  the  world  for  so  long  a  period  witli 

some  of  the  finest  productions  of  the  mineral  kingdom,  and  which 

max  now  ifl  some  measure  be  considered  as  belonging  to  the  British 
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anpirey  shoold  in  a  mineralogical  point  of  view  be  still  almost  un- 
kiowo.  Here  is  every  reason  to  expect  that  this  defect  will  now 
be  remedied. ..  Sir  John  Malcolm  has  taken  with  him  to  India  Mr. 
Laidlaw,  a  gentleman  educated  as  a  civil  engineer,  and  an  excellent 
pnctieal  nsiineralogist  and  geologist^  with  the  avowed  intention  of 
ewnioiog  the  country.  We  ma^  anticipate  from  the  labours  of 
ftis  geotleman  numerous  discovenes,  which  cannot  but  prove  inte- 
Rstiog  to  the  scientific  world,  and  of  great  importance  to  our  Indian 
empire^  from  the  new  sources  of  wealth  which  they  may  disclose, 

XV.  Queries  respecting  a  Mode  of  stopping  Fermentation. 

(To  Dr.  Thomion.) 
SIR,  Bathy  Jan,  4,  1816. 

I  have  been  very  frequently  applied  to  by  some  friends  (in  the 
cider  counties)  for  a  method  by  which  the  fermentation  of  liquors 
may  be  stopped  at  pleasure.  Being  no  chemist  myself,  I  venture 
to  address  this  question  to  you  :  should  there  be  no  such  method  at 
present  known>  it  might  be  a  subject  worthy  the  attention  of  some 
of  your  chemical  correspondents.  A  discovery  of  this  nature  would 
(if  not  too  expensive)  be  of  infinite  value  in  the  cider  counties,  as 
thousands  of  hogsheads  might  be  saved^  which  are  now  annually 
spoiled  by.  the  fermentation  proceeding  too  far.  I  believe  one  of 
Ae  most  common  expedients  now  in  use  for  checking  it,  or^  to  use 
the  country  phrase,  for  preserving  the  sweetSy  is  to  rack  it  repeat- 
edly from  one  cask  to  another^  and  to  suspend  a  lighted  rag,  pre- 
viously dipped  in  sulphur,  in  a  barrel  half  full  of  the  cider^  and  by 
means  of  agitation  to  impregnate  the  liquor  with  the  smoke  arising 
from  it;  but  this  method  is  at  least  very  uncertain  and  imperfect^ 
and  requires  more  attention  (particularly  in  the  racking)  tnan  can 
generally  be  spared  to  it. 

I  have  long  wished  to  call  the  attention  of  some  of  your  corres- 

Kndents  to  this  subject,  but  have  hitherto  been  deterred,  from  the 
ur  of.  troubling  you  with  what,  perhaps,  might  be  beneath  your 
BOtiee.     I  have,  however,  ventured  to  write  this ;  and  can  only 
say  that,  should  I  be  thought  troublesome  in  so  doing,  I  must  plead 
ignorance,  and  a  wish  to  do  good  to  a  numerous  class  of  individuals, 
.  as  my  excuse. 

I  beg  also  you  will  do  me  the  honour  to  insert  this  letter  either 
in  your  Annals,  or  into  your  fire,  as  may  appear  to  you  to  be  its 
most  proper  destination. 

I  have  the  honour  to  remain. 

Sir,  your  most  obedient  humble  servant, 

E.  S.  Strangwayes. 

XVI,  Queries  respecting  New  Holland,, 

(To  Dr.  Thomson.) 

Inconsequence  of  reading  in  the  Times  newspaper  aa  accoutkl  ^1 
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the  further  progress  of  the  discovery  of  the  iDterior  of  New  Hothwli 
I  referred  back  again  to  yuur  U%t  Jaouar/  number  (161(i)»    k. 
which  the  particulars  of  Governor  Macqu^rrie's  cxpeditiOD  are  de« 
tuled ;  iiud  in  p.  77  1  observe  he  says,  "  The  Governor  must^  bow- 
evcr,  addy  that  the  hopes  which  were  once  so  sanguinely  eiHertaiQ«d 
of  this  river  becoming  navigable  to  the  Western  Sea  haVe  ended  in 
disujipdintment."     I  should  like  to  learn  what  were  the  rettom  or 
the  facts  which  led  him  to  this  conclusion,  and  it  is  somewhat  sio'- 
gular  he  docs  not  state  either  the  size  or  the  nature  of  this  river.  Id 
the  account  published  in  the  Times  it  b  stated  that  Mr.  Evans,  in 
his  last  excursion,  fell  in  with  a  laige  river,  which  he  conceives 
would  become  navigable  for  boats  at  the  distance  cf  a  few  days*  tra- 
velling, and  he  conjectures  it  must  join  the  Macquarrie  river.    . 

Perhaps,  through  the  medium  of  your  publication,  some  light 
may  be  thrown  on  these  very  interesting  questions,  connected  with 
the  geography  of  this  singular  continent,  especially  in  reference  to 
the  curious  account  given  by  Flinders  of  the  steep  rocky  bank V! 
the  Southern  Coast,  which  it  is  most  singular  he  never  seems  to 
have  thought  of  endeavouring  to  ascend. 

Your  obedient  servant, 
L.  J. 

All  the  accounts  of  Mr.  Evans's  journey  which  I  haVe  seen  coftvcy; 
very  little  information,  because  we  are  not  told  th^  direction  in 
v^hicli  he  travelled.  The  navigalle  river^  as  far  as  t  can  make  it 
out,  is  merely  that  he  fell  in  with  a  river  which,  if  he  hd4  traced 
it  for  enough,  he  had  no  doubt  would  have  become  navigable^ — 11. 

XVII.  Existence  (f  a  Stone  in  a  Coal  Bed. 

(To  Dr.  ThoftisoD.) 
DEAR  SIR, 

The  following  circumstance,  which  is  considered  ciirious,  hap- 
pened in  a  coal-mine  at  Cockfield,  in  the  county  of  Dutbam,  iim 
years  ago : — 

A  man  hewing  coal  struck  upon  a  substance  which  his  pick  wmM 
not  enter.  He  immediately  took  down  his  lamp,  for  the  purposed 
examining  what  it  was  that  he  was  unable  to  -penetrate ;  wheMbo 
he  dis'.^'.ered  a  large  piece  of  stone.  The  stone  was  soob  got  Oit^ 
and  aio  ^t  on  as  thio  was  accomplished,  he  ascended  to  show  it  to  die 
banksman,  who  was  very  much  surprised,  having  never  before  seen 
such  a  thing.  It  was  next  shown  to  Mr.  D.,  the  proprietor  of  the 
colliery,  who  examined  it  carefully,  and  found  it  to  be  flint.  Mr. 
D.  was  kind  enough  to  show  it  to  me  ;  hut  I  certainly  do  not  agree 
with  him  as  to  its  being  flint.  The  eoloar  is  bkiish-grey,  with  a 
strcdk  of  blue  silver  purple  running  through  it.  Mr.  D.  informed 
me  that,  altliough  he  had  been  the  owner  of  three  different  coal' 
mines  upwards  of  half  a  century,  ad  instance  of  this  nature  had 
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QCfcr  before  oocurred.  This,  although  a  triffing  communicatioD, 
may  probably  pmve  worthy  of  a  place  in  your  Journal.  Tine  ac* 
count  is  given  nearly  verbatim  as  I  had  it  from  Mr.  D. 

1  remain^  dear  Sir,  yours  sincerely, 
1^.84,  iai6.  R*  S.  M.  R.  M.  S.  £. 

XVIII.  Proposed  Im/jrovement  in  Brook's  Blow-pipe. 

(To  Dr.  ThomsoD.) 
SIR, 

CoDsidering  what  advantages  may  accrue  to  chembtry  from 
Newman's  blow-pipe,  if  constructed  upon  a  safer  principle,  I. have 
been  induced,  though  young  and  inexperienced,  to  give  you  niy 
ideas  upon  the  subject. 

What  I  have  to  propose  is,  a  small  alteration  on  the  improvement 
of  Mr.  Edwards,  as  given  in  Burrows's  Medical  Repository  for 
November  last.  Instead  of  dividing  the  reservoir  in  the  middle  by 
a  plate,  I  would  have  the  gases  quite  separated  in  two  distinct  re- 
servoirs ;  for  I  conceive,  if  any  accident  should  occur  to  the  centre 
plate,  so  as  to  permit  the  gases  to  mix,  an  explosion  would  ensue, 
and  perhaps  be  the  more  dreadful  because  the  less  expected. 

If  it  should  be  found  that,  according  to  Mr.  Edwards'  plan,  the 
gases  do  not  properly  unite,  by  merely  coming  in  contact  as  they 
issue  from  the  extremity  of  the  cap,  it  would  probably  be  attended 
with  very  little  danger,  if  an  explosion  should  happen,  if  they  were 
to  be  niixed  in  a  small  quantity  in  the  cap,  to  which  a  capillary 
fxihe  m^ht  be  adapted^  like  the  one  in  Brande's  Journal^  No.  III. 

As  the  reservoir  for  oxygen  need  not  be  so  large  as  the  one  for 
hydrogen,  the  former  might  be  (when  not  in  use)  put  into  the 
latter^  if  the  latter  could  be  so  constructed  without  allowing  the 
escape  of  the  gas,  which  would  render  it  more  portable  than  any 
yet  proposed. 

The  two  reservoirs^  for  the  sake  of  firm-    I  , 

nc8s,  might  be  easily  connected  (when  in      ^^^'       I 
use)  by  a  bar  of  metal  screwed  into  their 
sides,  with  another  piece  through  it  for  a  handle. . 

I  merely  send  this  as  a  hint  for  your  superior  judgment  to  dilate 
upon,  trusting  that  my  youth  will  be  a  sufficient  excuse  for  all 
mistitkes,  and  that  my  boldness  may  be  attributed  to  my  love  of 
chemistiy. 

Dee.  23,  1816.  B.  P. 

XIX.  Query  respecting  the  Combustibility  of  Clay. 

(To  Dr.  ThomsoD.) 
SIR, 

The  Lord  Mayor  havii^  proposed  a  method  of  burning  clay  and 
wud,  ander  the  impression,  as  I  suppose,  of  the  caloric  being  re- 
twaed  a  little  longer  by  its  admixture  with  the  coal :  but  as  clay 
will  still  be  chy,  whether  combined  or  not,  I  shall  be  particularly 
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tbliged  if  ;ou  will  iaform .  me,  .by  menns  of  yaiir  Jouroalt  if'  it 
^le. rendered  combuflille,  or  i/  it  can  only  l>e  ignited.  >< 

i  remaiD,  yours  respectfoUjr,   ,  < 
Jhe.  1«,  I81S.  L.   M.  M. 

p.  S.  If  it  can  be  rendered  combustible,  you  will  perhaps  notice 
l.tiie  quantity  of  the  ingredients. 


It  \s  so  universally  known  that  clay  is  not  a.  combustible  substance, 
that  I  can  scarcely  bring  myself  lo  believe  that  my  correspondent  is 
serious  in  the  queslion  which  he  has  proposed.  1  have  often  seen 
the  method  suggested  by  the  Lord  Mayor  practised  in  some  parts  of 
Scotland,  which  happen  to  be  at  a  distance  from  coals,  and  far  re- 
moved from  water  carriage.  There  can  be  no  doubt  that  the  dross 
of  coals,  which  are  destitute  of  the  property  of  caking,  may  he 
rendered  capable  of  combustion  by  this  means,  which  it  can  scarcely 
be  said  to  be  while  in  powder.  Hoxv  far  this  mode  of  manufacturing 
the  dross  of  calling  coals  would  be  ao  improvement,  is  a  different 
question. — T. 

XX.  Meteorological  Register  at  New  Malf.on,  Yorkshire,  Jar 
October,  November,  and  December,  18IG.  By  Mr.  Stockton. 
Oe^ofej-.— Mean  of  barometer,  2yG5;  max,  3009 ;  inin.  28-98; 
nnge>  I'll  inch.  Spaces  described,  5*94;  number  of  changes, 
17.  Mean  of  tbermomeier,  •JH'S?";  max.  65";  inin.32°;  range 
S5°.  Mean  of  dc  Luc's  whalebone  hygrometer  since  the  lihli, 
72-5''.— Prevailing  winds,  N.  and  E.  N.,  1;  E.,  2;  N.E.,  7; 
S.E.,  3;  S,,  5;  W.,  4 ;  S.VV.,  3;  N.W.,  4;  Var.,  2.  —  Bain, 
3*02  inches;  total,  5*50  inches  ;  wet  days,  G;  stormy,  2. 

During  the  nights  of  the  1st  and  2d  of  this  month  the  wind 
blew  briskly  from  the  S.VV.;  but  soon  after  sun-rise  it  veered  to  the 
opposite  quarter,  and  was  succeeded  by  heavy  and  incessant  rain' 
When  the  moon  attained  her  full,  on  ihe  fith,  there  was  a  consi- 
derable increase,  both  of  pressure  and  temperature ;  and  althougli 
we  had  a  steady  heavy  rain  from  the  N.  E.  on  the  3!h,  yet  the 
barometer  kept  steadily  rising.  The  weather  now  became  quite 
mild  and  autumnal,  and  the  pressure  and  temperature  continued 
high,  and  pretty  uniform,  until  the  last  quarter,  when  both  sus- 
tained a  rapid  depression.  The  winds,  on  the  ISlh  and  •2Q\h,  were 
very  high  from  the  W.  and  N.W.,  and  particularly  by  night.  On 
the  Jlst  the  air,  which  had  long  been  cloudy,  suddenly  cleared  up, 
and  the  next  morning  the  tempeiature  continued  until  nine  at  the 
freezing  point.  The  frost  this  morning  was  extremely  keen;  but 
the  wind  veering  from  N.  W,  by  VV.  to  the  S.W.,  with  aboundanee 
of  the  Cirrmfratus,  and  the  hygrometer  at  8G,  indicated  a  change, 
which  very  speedily  took  place;  for  the  24th  and  :i5ih  were  ex- 
ceedingly wet„  with  high  winds;  and  the  loss  in  the  barometrical 
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(x^Ufflii  in  aboQt  24  hours  was  nearly  equal  to  an  inch  of  quicksilver. 
The  temperature,  from  this  time  to  the  close,  with  a  single  excep- 
tion, was  uniform,  varying  little  by  day  or  night,  and  a  very  gradual 
decreftse  of  pressure  from  the  first  quarter  of  the  new  moon  was 
followed  by  a  heavy  fall  of  rain. 

i\^oi^&iii2Ffr«— 'Mean  pressure  of  barometer,  29*562;  max.  30*76; 
ffiin.  28*35;  range,  2'41  inches.  Mean  temperature,  37*480^; 
max.  50^ ;  min.  23' ;  range,  2^^.  Mean  of  hygrometer  at  nine, 
a.m.  7^  nearly;  snow  and  rain,  3*02  inches;  wet  days,  14; 
stormy^  6. — ^Prevailing  wind,  southerly.  N.,  2;  £.,  1;  N.E.  2; 
SJE.,  1;  Var.,  2;  S.,9;  W.,5;  S.W.,5;  N.W.,  3. 

The  changes  in  the  pressure  and  temperature  of  the  atmosphere 
during  the  former  part  of  this  period  were  so  rapid  and  consider- 
able! particularly  in  the  former,  as  to  be  almost  without  precedent. 
Tbe  gradual  depression  of  the  barometrical  column  which  marked 
the  close  of  the  last  month  continued  with  much  rain  until  the  4th^ 
whea.^  brisk  wind  from  the  N.  £.  caused  it  to  rbe  nearly  half  an 
iuiQb.  /The  next  day,  when  the  moon  attained  her  full,  a  very 
sodden  depression  of  eight  tenths  took  place  in  a  few  hours,  and 
was  followed  by  a  heavy  storm  of  wind  and  rain  from  the  north, 
'fhe  8th  was  frosty  and  clear  until  sun-set,  with  the  column  steady, 
but  very  sqon  afterwards  the  clouds  assumed  their  wintry  appear- 
ance, and  much  snow  fell,  with  the  wind  at  S.W.  until  ten,  when, 
it  having  veered  to  the  southward,  the  weather  became  most  tem- 
pestuous,' with  continued  heavy  rain,  until  seven  the  next  morning. 
The  barometer  during  the  night  fell  from  29*35  to  28-45 ;  but  the 
air  DOW  clearing  up,  and  the  wind  N.W.,  this  loss  was  regained  in 
about  six  hours.    The  10th,  like  the  8th,  was  clear  and  frosty  until 
tbree,p.  m.  when  abundance  of  linear  Cirri  appeared,  and  began 
to  extend  in  all  directions,  followed  by  the  Cirrostratm.    The  wind 
went  from  N.W.  by  W.  to  the  S.,  and  (if  possible)  a  more  tem- 
pestuous night  than  that  of  the  8th  was  experienced,  with  much 
SHOW  and  rain.    The  loss  of  quicksilver  during  the  day,  from  eight, 
a«m.  to  eleven,  p.m.  was  equal  to  a  full  inch;  but  the  storm 
having  then  a  little  abated  in  its  violence,  this  quantity  (with  an 
\     increase  of  nearly  half  an  inch)  was  almost  as  rapidly  restored. 
Snow  fell  daily  from  this  time  to  the  18th,  attended  on  the  14th 
with  a  violent  gale  from  the  S.,  and  incessant  vivid  lightning  and 
loud  thunder  for  nearly  three  hours  in  the  S.,  W.,  and  S.W.    The 
weather  on  the  20th  became  more  settled;  and  continued  calm  and 
frosty,  with  little  variation,  to  the  close  of  the  month.     On  the  last 
day  the  barometer,  which  for  six  preceding  days  had  gradually  been 
rising,  remained  stationary  at  30*76,  the  maximum  of  the  period. 

December. — ^Mean  pressure  of  barometer,  29'495 :  max.  SO'JG; 
min.  27*90!  range,  2*86  inches.  Spaces  described,  15-87  inches. 
Nnmber  of  changes,  23.  Mean  temperature,  34'382^ ;  max.  18° ; 
roin.  16®;  range,  32°.  Mean  of  de  Luc's  hygrometer  at  nine, 
a.m.  7<J:1-.— Prevailing  winds,  W.  and  S.W.     N.,*3;  S.  K.,  1 ; 


170  Scienlific  InMUgence.  [Rli;     ; 

S.,  8;  W.,  4)  S.W.,  11 J  N.W.,  1;  Vtr.^  3.    Sdoit  Mi  ni^-    \ 
3*02  inches,  which  exactly  agrees  with  the  amount  for  the  Wl' 
month. 

The  changes  in  the  density  of  the  atmosphere  again  form  ti)t 
most  prominent  feature  in  the  register ;  and  the  ranges  in  the  thorc 
periods  about  to  be  noticed  are  mdst  extraordinary.    On  the  1st  ihe 
column  indicated  the  maximum  which  clotred  the  preceding  monA; 
but  from  the  afternoon  of  this  day  to  the  6th  there  was  a:  very  gra*' 
dual  depression  of  about  two  tenths  of  an  inch  daily ;  and  dujis|^    . 
the  night,  which  was  stormy,  with  snow,  the  loss  of  quicksilver    * 
was  equal  to  a  fall  inch.     On  the  following  day  this  quantity  wajK, 
nearly  restored.    Kain  by  day,  and  frost  and  snow  by  night,  con-; 
tinned,  with  an  unsettled  and  depressed    barometer,    and  bigk-* 
winds,  until  the  14th;  wheii  the  wind  at  midnight  became  molt, 
tempestuous,  with  heavy  rain  and  snow.     Of  the  violence  of  thB . 
storm  here  (and  it  appears  to  have  been  general)  some  idea  may  \m 
formed  from  its  effect  on  the  barometer,  which  from  ten,  p^tiKj* 
(the  13th}  to  eight,  a.  m.  the  next  day,  was  depressed  nearly  aa.^ 
inch  and  a  half,  viz.  from  29*30  to  2^*\)0 1     At  this  unprecedented 
point  of  depression  it  remained  stationary  above  eight  bouci,  witb^ 
the  wind  at  S. ;  nor  did  the  column  begin  to  rise  until  the  current 
became  more  westerly ;  and  an  increase  of  seven  tenths  on  the  15th 
was  succeeded  by  a  similar  decrease  on  the  17th.    Notwithstanding 
the  wind  blew  furiously  from  the  N.  and  N.W.  during  the  night  df 
the  18th,  with  abundance  of  snow,  another  increase  of  a  full  inch: 
took  place ;  and  the  barometer  kept  steadily  rising  the  whole  of  the  - 
next  day,  which  was  also  stormy,   with  heavy  showers  of  snow, 
when  it  nearly  indicated  its  former  maximum  of  elevation*  A  seveii0i 
frost,  with  a  dense  and  clear  atmosphere,  marked  the  20th;  tlUl' 
temperature  at  eight,  a.m.  being  16^  below  the  freezing  pcnnt^: 
On  the  21st'' the  diurnal  temperature  never  passed  23^;  hut  abotft 
ten,  p.m.  it  had  risen  to 27°;  and  the  wind  changing  from  N.  to 
S.W.,  a  thaw  immediately  followed,  with  rain.     A  very  suddea 
increase  of  temperature,  an  unsettled  barometer,  and  violent  gales, 
accompanied  with  driving  showers,  continued  to  the  28th,  when 
the  wind  blew  violently  from  the  S.,  with  heavy  rain.     The  baro- 
meter daring  the  night  again  parted  with  another  inch  of  quick- 
silver; and  the  next  morning,  the  wind  having  veered  to  the  N.W., 
this  loss  was  regained. 

Jam£S  Stockton. 

XXI.  Philosophical  jlpparatus, 

Mr.  Singer  is  prevented  from  contimjing  his  public  lectures  by 
severe  indisposition,  which  renders  it  uncertain  at  what  time  they 
may  be  resumed.  The  extensive  collection  of  philosophical  instru* 
ments  hitherto  employed  in  illustration  of  these  lectures  are  in  con- 
sequenca  to  be  brought  to  public  sale  in  a  very  short  time. 


im4 


Scieaiifig  Inidligenct. 


m 


XKII.  Meteorological  Table,  Extracted  from  the  Register  kept  at 
Kk^auns  Castle^  N.  Britain.  Supposed  Lat.  56°  2S^\  Above 
the  Sea  129  feet; 
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IS 

18 
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7 

88 
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37-35 
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13 

18 

April 
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88 
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47-199 
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8-30 

10 

81 
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8 
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29-550 
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56-29 
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16 
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54-550 
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10 
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hb^m 

29-721 
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10 
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10 

81 

KOT 
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29-494 

38-466 
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33*80(9 

39*86 
34-51 
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13 
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18 

A«ir«6f^ear< 

89*M1 

43*505 

89-663 

49*698 

44*66 

84-95 
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ANNUAL  RESULTS. 
MORNING. 


Barometer. 
OhttrvaHent.  Wind, 

Bigbest,  Nov.  30  ....    W    ....  30-67 
Livcst,  Jan.  17  ....    W    ....  28'40 


Thermometer. 

Wind. 

July  21   8W  ....  68» 

Dec.  13 W    ....  15* 


EVENING. 

HUkilt^  1X6^.90 W    ....  30-67  (Sept.  14 8W....60* 

Metfi  Jmu  18  ....  9W  ....  88-60|  Jan.  89 NE  <...  19« 


li^Mlier.  Daifs. 

t^^ 2»i 

Raftfotl^ow 132 

366 


Wind.  times. 

N  and  NE «i 

JSand  SE    105 

8  and  S  W     OB 

W  and  If  W 16T 

IS 


Ssftreme  Cold  and  HeMi^  by  Sis'$  Thermometer. 

Coldest,  December  13,  Wind  W «.  ]8» 

Hottest,  Jane  24,  Wind  £ 78 

'  Itfeaa  temperature  for  1816 : 44^  65' 

Result  of  three  Main  Gages.  100  /n. 

No.  1.  On  a  conical  detached  hill  above  the  level  of  the  sea  600  teet 58*43 

No.  2.  Centre  of  the  garden,  20  feet 24-93 

No.  3,  Klnfanns  Castle,  129  feet 19*61 

Meaa  of  the  three  gages 32-33 
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Article    XV. 

Neitj  Patents. 

John  Burnett,  of  Bristol,  iron-foimder  j  for  his  convolving 
irOD  asletree  for  the  reduction  of  friction  and  aniinal  labour,  by  tk 
applicaiion  of  which  wheels  of  carriages  of  every  description  are 
prevented  from  coming  off  whilst  trai'elling,  and  carriage!!  ate 
drawn  with  less  animal  labour.    June  20,  1816. 

John  Hawkins  Barlow,  of  Leicester-place,  Leicester- square, 
goldsmith  and  jeweller ;  for  certain  improvements  00  tea-urns,  tea- 
pots, tea-boards,  or  tea-trays.     June  2?,  1816. 

John  Barlow,  of  ShefGeld,  founder;  for  a  new  cooking  appa- 
TBtus.     July  2,  1B16. 

John  Towers,  of  Little  Warner-street,  Cold  Bath-fields, 
chemist;  for  a  tincture  for  the  cure  and  relief  of  coughs,  asthmas, 
and  diseases,  which  he  intends  to  denominate  Towers 's  New 
Ijondon  Cough  Tincture.     July  11,   I81B. 

Henry  Warburton,  of  Lower  Cadogan-place,  Chelsea,  Esq. ; 
for  a  method  of  distilling  certain  animal,  vegetable,  and  mineral 
substances,  and  of  manufacturing  certain  of  the  products  thereof. 
July  -27,  1816. 

I  Article  XVI. 

Scientific  Books  hi  hand,  or  in  the  Press, 

Mr.  Andrew  Horn,  author  of  the  "  Seat  of  Vision  determined  by  (he 
Discovery  of  a  new  Function  in  tiie  Organ,"  proposes  to  publish  by 
subscription  a  work  upon  which  he  has  been  long  engaged — illustra- 
tions ot  the  Mosaic  Cosmogony  and  Naocbian  Deluge.  It  is  divided 
into  three  parts,  viz.  An  Inquiry  into  the  Origin  of  the  Notion  preva- 
lent among  Mankind  concerning  superior  Beings :  on  Philosophical 
Cosmology  :  and  on  the  Origin  of  the  World,  Formation  and  Revolu- 
tions of  the  Earth  according  to  the  Principles  of  Moses;  this  part 
includes  15  chapters.  The  whole  will  compose  one  volume,  4to.  of 
about  500  pages,  accompanied  with  four  plates,  illustrative  of  the 
various  subjects  and  theories  which  it  embraces. 

An  Inquiry  into  the  Effects  of  Spirituous  Liquors  on  ^he  Physical 
and  Moral  Faculties  of  Man,  and  on  the  Happiness  of  Society, 

The  Third  Volume  of  the  Zoological  Miscellany  is  preparing  for  the 
Press,  and  will  be  published  in  the  course  of  two  or  three  months. 

Mr.  James  White,  author  of  the  very  popular  work  on  Farriery,  is 
preparing  for  publication  a  compendious  Dictionary  of  the  Veterinary 
Art. 

Dr.  Burrows  is  preparing  Commentaries  on  Mental  Derangement. 

The  Rev.  Dr.  Chalmers,  of  Glasgow,  is  printing  a  Volume  of  Dis- 
courses, in  which  he  combats  at  some  length  the  argumenr,  derived 
from  astronomy,  against  the  truth  of  the  Christian  Revelation  ;  and,  in 
the  prosecution  of  nis  reasoning,  he  attempts  to  elucidate  the  harmony 
that  subsists  between  the  doctrines  of  Scripture  and  the  discoveries  of 
modern  science. 
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REMARKS. 


Eleventh  iirojtitt»«r48.  Windy.  13.  ^rapg  braece:  Miiahjae:  moch  water  oi 
in  the  marshes.  14,  15.  Breezy:  snn  and  clouds.  16.  Slight  hoar  frwl 
17.  Cirrostrati  at  a  great  elevation,  in  which  a  solar  halo  appeared  for  an  bonr  t 
two,  a.  m.  18.  Max.  temp,  at  nine,  a.  m. :  windy  :  overcasts  dripping  forenooi 
19.  The  diurnal  temperature  disturbed  by  the  solar  eclipse  (of  which  see  the.g0 
ticntars  In  toI.  vlii.  p.  4dT).  20.  Fair :  at  two  p.  m«  Gfint^afrati  fomed  npfdiy 
mnfl  pas^  off  ai  a  great  elfYation,  the  wind  veering  S.  81.  Fair :  yiather  wMj 
S2^  a.  m.  Cloudy :  steady  breeze :  p.  m.  C^HMiitf.  1^.  Cloudy :  s^QBdy  broM 
S4,  A  serene  sky.  25.  Ho|ir  frost,  the  third  morning:  overcast  witb  jQhriif^dl 
VP^haze:  r«iii  at  «i|^t.  86,  j^m.  YeryipiAty:  drroUrifim  sweeps  4be  grtfi" 
lain.  87.  Much  Cirrosiraiu9^  especially  to  the  N.,  of  delicate  stmctwres  M 
inf,  28.  Tbfi  sky  W9i  so  completely  shnonded  io  ^  C^ostratus^  wlthoat  lb 
imitllest  opening  to  ad|i^  the  sun's  rays,  tbat  from  niRe  to  tbmr  the  t«iiip.  did  m 
asqoid  2^:  at  sun-set  the  s^y  deared  pretty  suddenly,  tbowiK  ^  Cirri  abovi 
lor  a  considerable  time :  the  lowor  air,  which  had  boea  iMaaafpatemit^  now  fittd 
wltl^  mist.  29,  a.  m.  Misty  :  calm :  very  bright  sail  at  aid-day :  lanar  hila 
^  Hoar  frost :  breeze :  very  fine  day, 

f^lftlk  JfontA.— I.  Qoiidy  morning.  2.  Ligbtly  clouded.  3.  Bfiity  by  Gr 
ToafraiuSf  soon  after  sun-rise,  during  which  a  hoar  frost  fooucd  :  pegr  lofty  sky. 
4.  Grey:  little  wind.  5.  Idem.:  the  lonar  eclipse  not  visible  for  clouds:  Bid 
wi|id»  with  rain,  after*  6.  Fine.  7.  Very  fine  day:  bat  a  stanny  nigkfc 
8.  Rain,  the  middle  of  the  day :  clear  night.  9,  a.  m.  Very  white  frost,  aid 
time  OB  the  shrubs :  Cirrostralm  floating  at  an  elevation  of  two  or  three  yards : 
Ibi  temp,  roie  quickly,  and  it  rained,  p.m«  and  ni^.  10.  Fine  day,  witi 
Cirrus  and  drrostrains :  wet  asd  stormy  fore  part  of  ni|^t.  1 1^  Fair:  at  sao-sel 
a  lofty  and  wide  spread  Nimbus  in  the  N.  W. :  at  tan  p.m.  a  bright  shooting stai 
to  the  Vf, :  some  large  flakes  of  moist  snow  in  the  night. 

RESULTS, 

ll^inds  variable  and  moderate  till  after  the  full  moon. 

Barometer  :  Greatest  height 30*62  inches. 

Least  ^ 29'20 

Mean  of  the  period    29*866 

Thermometer :  Greatest  height 56<*', 

Least 17 

Mean  of  the  period 33'80 

}f  can  of  tb^  Hygrometer 82^ 

Rain... l-29incb. 

The  rain  fell  at  three  distinct  intervals,  and  chiefly  by  niglit,  increasing  greatly 
^cb  tiftie' in  q^uaptity  and  coatinuanc^.  j 

ToTTSivvAM,  Tweifih  Mmitk,  14,  1816.  L.  JIOWARU. 
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REMARKS. 

,  Twelfth  Monthj^l2,  A  wet  day  after  a  frosty  night :  the  fore  part  of  this  n 
a  violent  storm  of  wind  from  the  westward,  the  barometer  rising  fast.  IS.  a.m.  Ci 
with  a  tnrbtd  sky :  about  noon  a  clap  of  thander,  followed  by  some  heavy  s wee; 
hail.  14.  The  day  fiue,  with  Cirrus:  after  dark,  the  sky  being  suddenly  OYerc 
the  wind  rose  to  an  excessive  degree  of  violence,  with  rain :  the  barometer 
fallen  since  noon  rapidly,  the  minimum  (which  is  also  the  lowest  point  for, 
year)  occurred  very  early  in  the  morning  of  15.  During  the  storm  in  tbeai^ 
was  twice  sensible  of  a  tremor  of  the  earth,  distinct  from  the  effects  of  the  wi 
and  lasting  perhaps  a  quarter  of  a  minute.  This  I  found  reason  to  attribalc 
the  shock  of  electrical  discharges,  atf  I  found  it  had  thundered  twice  about 
time.     15.  a.m.   A  gale,  with  clouds:    the  day  fine,  and  windy  aflerwai 

16.  Hoar  frost :  fair,  with  drrostratus :  at  night  a  small  meteor  moving  eastwi 

17.  a.  m.  Wet:  the  wind  S.  £.  18.  The  wind  passed  by  W.  to  N.,  and  gradw 
rose  to  a  moderate  gale :  a  few  drops  about  noon.  19.  Wind  inclining  to  IT, 
a  stiff  breeze :  snow,  p.m.  part  of  which  lay  on  the  ground.  80.  A  brflU 
evening  twilight,  which  was  reflected  by  haze  in  the  eastern  s1^.  92.  CSear,  s 
a  little  Cirrostraius :  wind  gentle  and  variable.  23.  a.  m.  mnd  rising,  the 
turbid  :  sleet  and  rain  followed,  with  a  windy  night.  25.  Very,  fine  day, 
barometer  nearly  quiescent  at  29*72  till  evening :  at  night  the  wind  rose,  and  i 
ibouterous  to  26,  on  which  day  much  rain,  in  squalls,  p.m.;  a  lunar  coroM 
night.  27.  Nimbi :  the  sun  set  fiery  red,  and  much  enlarged :  windy,  28.  B 
frost:  fair  day:  night  very  tempestuous,  with  rain  from  the  southward,  wl 
began,  with  the  rise  of  the  barometer,  at  10  p.  m.  29.  Wind,  followed  by  Ck 
emmulus^  and  a  calm  night.  30.  A  very  wet  day  and  night.  31.  Misty:  lil 
wind, 

1817.  First  JIfonM.— 1.  Windy :  wet,  p.  m.  2.  Fair :  at  live,  p.  m.  hygr.  6 
and  the  moon  yellow  :  notwithstanding  these  indications,  there  fell  much  raia  i 
snow  after  it  in  the  night.  3.  Fair  day,  save  a  slight  shower:  the  night  (sf 
'bright moonlight)  very  stormy,  with  rain.  4.  Small  driving  rain:  ataigfati 
otl^r  gale  of  wind.  5,  6,  7.  Much  the  same  alternations  as  for  several  precei 
days.  8.  Very  white  rime :  misty  about  noon :  drrostratus,  9.  The  wind  I 
now  gained  the  £.,  having  gradually  shifted  round  by  N. :  hoar  frost :  misty  ai 


RESULTS. 

Barometer :  Greatest  height 30*58  inches  ; 

Least 28-53  inches; 

Mean  of  the  period    29*649  inches. 

Ttiermometer :  Greatest  height ,  ^99 

Least 14« 

Mean  of  the  period  36*10* 

Mean  of  the  hygrometer 83° 

Rain 5*61  inches. 

The  wind,  though  chiefly  westerly,  has  been  very  variable  in  direction, 
equally  sO  in  force ;  presenting  a  succession  of  heavy  gales,  with  intervals  off 
and  rain.'  This  enormous  quantity  of  rain  being  ttdce  as  much  as  usually  constiti 
a  wet  moon  in  this  part  of  the  island,  had  the  usual  effect  of  inundating  the  coni 
to  a  great  extent,  especially  when  met  by  the  spring  tide  after  the  full.  B 
mark  preserved  at  the  Laboratory,  however,  I  find  that  in  the  inundation  of  1 
the  river  Lea  rose  15  inches  higher  than  on  the  present  occasion. 

ToTrBKHAx,  First  Month,  18,  1817.  L.  HOWAKI 
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MARCH,   I8I7. 


Article  I. 


On  Canal  levels.    By  Samuel  Galton,  Esq.  F.R.S. 

[With  Three  Plates.] 

(To  Dr.  Thomson.) 

SIR,  Birmingham^  Dec,  SI,  1816. 

I 

r  occurred  to  me  several  years  ago  that  the  lockage  of  canals^ 
lidieir  pUns  and  sections,  would  afford  the  means  of  ascertaining, 
tti  a  considerable  degree  of  comparative  precision,  the  relative 
Ifht  or  level  of  all  the  places  immediately  situated  upon  those 
lids  which  communicate  with  one  another ;  and  that,  in  conse- 
Maoe,  a  number  of  fisLcd  points  would  be  obtained,  from  which 
It  relative  level  of  any  objects  in  the  vicinity  of  those  canals 
^t  be  more  conveniently  measured. 

Bring  possessed  of  several  plans  and  surveys  of  canals,  and 
Ring  access  to  a  still  superior  collection  made  by  the  direction  of 
OBDal  committee,  of  which  I  am  a  member,  I  have  made  sections 
\  TMi  of  the  canals  in  the  kingdom. 

In  connecting  these  sections,  I  observed,  with  some  surprise, 
fit  the  Thames  at  Brenttbrd  appeared  to  be  nearly  14  feet  lower 
luin  the  junction  of  the  Duke  of  Bridgewatcr's  Canal  with  the 
(ersey,  at  Runcorn.  Hence  I  concluded  that  there  must  be  an 
nor  in  the  surveys,  or  that  the  levels  of  the  German  Ocean,  and 
»f  the  Irish  Channel,  are  very  dilFerent.  In  your  Atmals  this  fact 
s  stated.  I  shall,  therefore,  with  great  pleasure,  send  to  you  some 
rf  the  plans  and  sections  which  1  have  taken. 
•  I.  The  first,  which  1  inclose,  is  a  synoptic  view  of  the  principal 
^•nalaia  England,  in  reference  to  their  length  only.     (PL  LXII.) 
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2.  A  syDoptic  view  of  the  rise  and  «fall  of  several  canals  in  cot^ 
nexion^  without  any  regard  to  their  respective  lengthy  which  flip- 
first  chart  will  show.     (Plate  LXIII.) 

3.  A  section  of  the  canal  communication  from  the  Mersey  a, 
Kuncorn,  to  the  Thames  at  Brentford^  showing  both  the  lengti 
and  the  lockage.     (Plate  LXIV.) 

In   the  second  chart  I  have  taken  as  zero  the  summit  of  thi 
Birmingham  Canal,  which  is  at  Smethwick^  ahout  three  miles  fro 
Birmingham^  and  continues  to  Wolverhampton.      This  poiat  i 
chosen  on  account  of  the  central  situation  of  the  BirmiDgham 
Canal,  its  connexion  with  other  canals,  the  height  of  the  summit 
and  because  the  water  from  that  summit  fulls,  part  of  it  into  tl 
Irish  Channel,  and  part  into  the  German  Ocean. 

The  authority  on  which  the  rise  and  falls  of  the  several  canals  an 
taken  is  stated,  that  any  correction,  if  requisite,  may  be  madi 
wiih  greater  facility. 

Amongst  the    documents   which  have  been   consulted    a 
Smeaton's  Canal  Reports ;    General  History  of  Canals,  by  Joh 
Phillips,    1803 ;    Carey's    Navigable   Canals   of   Great  Britain 
A.   Smith's  Map  of  Canals,  1815  ;  Jos.  Plymley's  Agricuitu: 
Report  of  Shropshire,  in  which  the  article  of  Canals  was  furpisb 
by  Thomas  Telford;    Rees's    Cyclopedia,    article  Canals,    1805^ 
Sutcliife  on  Canals,  1816 ;  a  great  variety  of  surveys  and  plans  or 
canals ;  private  correspondence,  and  official  information. 

If  observations  were  made  with  Sir  Henry  Englefield's  baiO;^ 
meter,  at  various  situations,  on  difFerent  canals,  on  the  same  days 
viz.  on  March  31,  June  80,  Sept.  30,  and  Dec.  SI,  and  at 
same   time,    would   not  they  afford  some  confirmation  of  thi 
surveys,  or  lead  to  some  further  investigation  ? 

Information  on  the  following  heads  is  among  the  desiderata 
this  subject : — 

1.  Tne  level  of  the  sill  of  the  lock  of  the  Grand  Junction  Ca 
at  Brentford  (in  reference  to  the  summit  at  Tring),  instead  of  ihM 
present  reference  to  high  water  mark  in  the  Thames. 

2.  The  level  of  the  sill  of  the  lock  of  the  Duke  of  Bridgewater* 
Canal  at  Runcorn,  where  it  joins  the  Mersey,  in  reference  to  t^ 
sill  of  George's  Dock  at  Liverpool  ;  and  the  level  of  the  sill 
George's  Dock,  in  reference  to  the  surface  of  the  water  in  the  ban 
of  the  Leeds  and  Liverpool  Canal  at  Liverpool.    This  would  furni 
a  series  of  levels  from  London  to  the  River  Aire,  at  Leeds ;  ai 
give  fixed  points  more  certain  than  any  which  refer  to  the  tid 
and  at  the  same  time  would  afford  the  means  of  adverting  to  i 
high  and  low  water  marks  as  a  secondary  and  additional  reference* 

3.  The  rise  of  the  Thames  from  the  sill  of  the  lock  at  Brentfo 
to  the  River  Kennet  near  Reading,  and  from  thence  to  the  sill  of  t'' 
lock  of  the  Kennet  and  Avon  Canal  at  Newbury.    This 
connect  the  Kennet  and  Avon,  the  Wilts  and  Berks^  tha  Tha 
and  Scrern,  and  the  Somerset  Coal  Canals. 
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4.  The  rise  of  the  Severn  from  Stourport  to  Shrewsbury,  to 
onnect  the  Ellesmere,  the  Montgomeryshire^  and  the  Chester 
*anals. 

5.  The  difference  of  level  between  the  Lancaster,  and  the  Leeds 
nd  Liverpool  canals,  where  they  intersect  each  other,  which  seems 
0  be  about  two  miles  north  of  West  Houghton. 

6.  The  fall  of  the  River  Aire  from  Leeds  to  the  sea. 

7.  The  fall  of  the  Thames  from  Brentford  to  the  sea. 

8.  The  fall  of  the  Severn  from  the  sill  of  the  canal  lock  at 
Worcester,  to  the  Avon  at  Tewkesbury,  thence  to  Gloucester,  and 
from  Gloucester  to  the  sea. 

9.  The  fall  of  the  Avon  from  the  Kennet  and  Avon  Canal  lock 
at  Bath  to  Bristol  Bridge,  and  thence  to  the  Severn. 

;  10.  The  fall  of  the  River  Nen  where  it  joins  a  branch  of  the 
Gmnd  Junction  Canal  at  Northampton,  to  Peterborough,  and  from 
Ihence  to  the  sea. 

11.  If  in  the  reply  to  the  6th,  7th,  8th,  9th,, and  10th  inquiries, 
i  reference  were  made  Xojixed  points^  contiguous  to  those  estimated 
to  be  the  high  and  low  water  marks,  it  would  afford  as  great  an 
ipproximation  to  accuracy  as  circumstances  will  admit;  and  pro- 
baply  the  barometrical  admeasurement,  conducted  with  all  the 
proper  precautions,  may  be  the  most  easily  adopted  in  most  of  these 
nies. 

12.  Mr.  Rennie,  in  a  plan  surveyed  under  his  direction  by  Mr. 
Ciossley  in  1791,  states  the  lockage  of  the  Rochdale  Canal  to  be  oa 
tlje  east  side  275  feet,  and  on  the  west  438^  feet ;  and  Mr.  Sut- 
cUflTe,  in  his  Treatise  on  Canals,  says,  rise  on  the  east  sid^  358 
feet,  fall  on  the  west  521  feet.  Does  this  difference  arise  from  the 
lockage  of  the  canal  having  been  increased,  to  avoid  a  tunnel  or 
deep  cutting  at  the  summit  ? 

I  am,  Sir,  yours  very  respectfully, 

Samukl  Galton. 

hference  to  the  Chart  of  a  Synoptic  View  of  the  Levels  of  18 
Camhy  in  Reference  to  the  Sum?nit  of  the  Birmingham  Canal : 
to  which  is  added  the  Authority  of  each  Survey, 


I*  The  Staffordshire  and  Worcestershire  Canal 
commeiices  in  the  River  Severn  at  Stourport,  unites 
J^b  the  Stoarbridge  Canal  at  Stourton,  with  the 
^laiogham  Canal  at  Autherley,  and  falls  into  the 
*»nd  Trunk  Canal  at  Heywood,  Staffordshire. 

Hise  from  Stourport  to  Autherley 

f^W  from  thence  to  Heywood 

Total 

.  (From  Gary's  Canal  Plans,  assisted  by  a  statement 
**•«»  the  Company's  clerk.) 

M   2 


RfSE. 

Feet     Inches 


294 


294 


8 


8 


FALL. 

Feet     Inches 


100 


100 


180 


On  Canal  Levek, 


[Mabc 


Feet 

Inehei 

F4U.. 

Feet    Inc 

11.   The  Birmingham  Canal  commences  in   the 
sammit    of   the    Staffordshire   and    Worcestershire 
Canal,  at  Autherley,  connects  with  the  Wyrley  and 
Essingtoii  Canal,    near  Wolverhampton,   with  the 
Dudley  Canal  at  Tipton  Green,  the  Worcester  Canal 
at  Birmingham,  the  Coventry  Canal  at  Fazeley,  and 
terminates  in  the  detached  part  of   tlie  Coventry 
Canal  at  Whittington  Broolc. 

Rise  from  Autherley  to  Wolverhampton  

Fall  to  Fazeley  and  Whittington  Brook 

132 

0* 

264 

li 

Total 1 

132 

01 

264 

11 

The  Digbeth  Branch  joins  the  Warwiclc  Canal 
at  Diebeth.  and  falls  

96 

ii 

36 

' 

(From  a  survey  by  T.  Bagot,  surveyor,  Birming- 
ham, 1814.) 

IIT.  The  Coventry  Canal  commences  in  the  Bir- 
mingham Canal  at  Fazeley,  joins  the  Oxford  Canal 
at  Longford,  and  proceeds  on  a  level  from  thence  to 
Coventry. 

Rise  from  Fazeley  to  Longford 

The   detached  part  proceeds  from  Whittington 
Brooli  to  the  Grand  Trunic  Canal  at  Fradley  Heath, 
and  is  level. 

(From  a  survey  by  the  Birmingham  Canal  Com- 
pany's clerk  at  Fazeley.) 

IV.  The  Oxford  Canal  commences  in  the  Coventry 
Canal  at  Longford,  joins  the  Warwick  and  Napton 
Canal  at  Napton,  the  Grand  Junction  Canal  near 
Braunston,  proceeds  from  thence  to   Clay  don,  and 
falls  into  the  River  Isis  at  Oxford. 

Rise  from  Lonsrford  to  Clavdon   

74 

H 

195 

Fall  to  the  Isis • 

3 

Total 

74 

U 

195 

S 

(From  the  clerk  to  the  Company.) 

V.  The  Grand  Junction  Canal  departs  from  the 
Oxford  Canal  near  Braunston,  proceeds  to  Brauns- 
ton, and  unites  with  the  Grand  Union  Canal  near 
Long  Burkby,  from  thence  it  passes  on  to  Wolver- 
ton,  to  Tring,  and  falls  into  the  Thames  at  Brent- 
ford. 

Rise  from  the  Oxford  Canal  to  Braunston    .... 

Fall  to  Wolverton  

36 
157 

0 
6 

137 
395 

1 

Rise  to  Trine 

Fall  to  the  Thames  at  Brentford 

1 

Total 

193 

G 

532 

Daventrv  Branch  rises    .•••.•••i...... •• 

54 

0 

118 

Northampton  ditto  to  the  River  Nen  falls 

' 

8I7.J 
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181 


I"  '.I 


Buckingham  Branch  rises 


Aylesbury  Branch  falls 


Wendover  Branch  from  the  Tring  summit,  level. 
Paddington  Branch,  level. 
(From  the   Company's  clerk,    per  Netlam   and 
*rancis  Giles,  surveyors.) 

yi.  The  Grand  Trunk  Canal  commences  in  the 
iver  Trent  at  Shardlow,  joins  the  Derby  Canal 
ear  Swarkstone,  the  detached  part  of  the  Coventry 
lanal  at  Fradley  Heath,  the  Staffordshire  and  Wor- 
estershire  Canal  at  Heywood,  then  proceeds  to 
Struria,  and  terminates  in  the  Duke  of  Bridge- 
rater's  Canal  at  Preston  Brook. 

Rise  from  Shardlow  to  Etrnria.  •  • « 

Fail  to  Preston  Brook    


Total. 


The  Uttoxeter  Branch  rises,  to  Stanley  Moss 
And  £eiUs  to  Uttoxeter    


Total. 


(Plan  belonging  to  the  Grand  Trunk  Canal  Com- 
pany.) 

YII.  The  Duke  of  Bridgewater's  Canal  com- 
meaces  in  the  Rochdale  Canal  at  Manchester,  joins 
the  Grand  Trunk  Canal  at  Preston  Brook,  and  falls 
into  the  River  Mersey  at  Runcorn. 

Fall  from  Preston  Brook  to  Runcorn    


Branch  to  Leigh,  level. 
(From  Gary's  Canal  Plans.) 

VI II.  The  Worcester  Canal  departs  from  the 
Binningham  Caoal  at  Birmingham,  connects  with 
(Ik  Dadley  Canal  Branch  at  Selly  Oak,  the  Strat- 
ford Canal  at  Kingsnorton,  and  falls  into  the  River 
8cvem  at  Diglis,  near  Worcester. 

Fall 


(From  the  Canal  Company's  clerk.) 

nC.  The  Stratford  Canal  commences  in  the  Wor- 
^ter  Canal  at  Kingsnorton,  joins  the  Warwick 
^Wl  by  a  short  level  branch  from  Kingswood,  and 
^into  the  Avon  at  Stratford-upon-Avon. 

Fall  from  Kingsnorton  to  the  bed  of  the  Avon. . 

(From  the  clerk  to  the  Company.) 

X.  The  Dudley  Canal  leaves  the  Birmingham 
^  at  Tipton  Green,  and  falls  into  the  Stourbridge 
*«alat  Black  Delph. 


RISE. 

Feet  I  Inches 


17 


Sift 


316 


75 


75 


FALU 

Feet    Inches 


96 


S26 
S86 


8 


192 


192 


10 


10 


84 


428 


0 


sas 


H 


\ 
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[Miftc 


RIB 

Feet 

B. 

Inche^ 

FA1 

Feet 

Idc 

Fall  from  Tipton  Green  to  Black  Delph 

42 

0 

116 

( 

A  branch  to  the  Worcester  Canal  at  Selly  Oak, 
level. 
(From  Cary'a  Canal  Plans.) 

XI.   The   Stourbridge  Canal  leaves  the  Dndley 
Canal  at  Black  Delph,  and  falls  into  the  SUfford- 
ihire  and  Worcestersbife  Canal  at  Stourton. 

Fall  from  Black  Delph  to  Stourton    

182 

• 
t 

(From  the  clerk  to  the  Dudley  Canal  Company.) 

XII.   Warwick    and    Birmingham    Canal    com- 
mences in  the  Digbeth  Branch  of  the  Birmingham 
Canal  at  Digbeth,  is  joined  by  a  short  cut  from  the 
Stratford  Canal  at  Kingswood,  by  the  Warwick  and 
Naptou   Canal  near  Warwicic,  and  terminates  at 
Warwick. 

Rite  from  Digbeth  to  the  summit « 

188 

Fall  to  Warwick 

( 

Total 

42 

0 

188 

( 

(From  the  clerk  to  the  Company.) 

XIII.  The  Warwick  and  Napton  Canal  branches 
from    the   Warwick    and  Birmingham  Canal  near 
Warwick,   and  proceeds  to  the  Oxford  Canal  at 
Kapton  on  the  Hill. 

Fall  to  Leamington ,.,, 

146 

8* 

14 

(1 

Rise  from  thence  to  If anton  ••..... 

Total 

,        1 

146 

8* 

14 

C 

(Compared  with  the  route  by  Coventry.) 

Xiy.  The  Grand  Union  Canal  commences  in  the 
Braunston  summit  of  the  Grand  Junction  Canal,  and 
terminates  in  the  Union  Canal  at  Foxton. 

Ribe  from  Braunston  to  the  summit 

56 

3 

75 

Fall  to  Foxton 

1 

Total 

56 

3 

75 

1 

(From  N.  and  F.  Giles,  surveyors.) 

XV.  The  Union  Canal  connects  with  the  Grand 
Union  Canal  at  Foxton,  and  falls  into  the  Leicester 
navigation  at  Westbridge,  Leicester. 

Fall  from  Foxton  to  Leicester 

160 

(From  B.  Bevan,  engvieer.) 

XVI.   The  Leicester  Navigation  proceeds  frim 
Leicester  to  Thringston  Bridge,  joining  in  its  course 
the  Melton  Mowbray  Navigation,  and  the  Lough- 
borough Navigation  at  Loughborough. 

1 

isiro 


On  Canal  Levels, 


I8S 


Fall  ffAin  Leicester  to  Longhboroogh 

Rise  (query  if  oot  by  a  rail  road)  to  Thringston 
Bridge .<».,. 


Total. 


RIBB. 


Feet 


185 


185 


(From  a  plan  by  C.  Staveley,  1790.  The  rise  of 
tbe  railway  from  a  survey  in  1785,  belonging  to  the 
Binniogbam  Canal  Company.) 

XYIL  The  Loughborough  Kavigation  leaves  the 
Leicester  Navigation  at  Loughborough,  and  falls 
lAtathe  River  Trent  at  Sawley. 

Fall  


Xyill.  The  Ashby^e-la-Zouch  Canal  departs 
ftom  the  Coventry  Canal  near  GriiT,  proceeds  to 
AAby^e-la-Zoncb,  and  termiuates  at  Ticknall, 
Derbyshire. 

Rise  to  Ashby-de-la-Zouch. 

Fall  to  Ticknall    


Total. 


jFrom  a  plan  by  Whitworth  and  Smith,  1792.) 


140 


140 


Inches 


FALL. 


Feet 


60 


50 


Inches 


41 


84 


84 


REFERENCE  TO    PLATE   LXIV. 

Tbe  fignres  in  the  perpendicular  lines  show  the  number  of  feet  above  Runcorn. 
^001  Fradley  Heath  to  Whittlington  Brook  is  a  detached  part  of  the  Coventry 
Caaal. 
Tbence  to  Fazeley  is  a  part  of  the  Birmingham  Canal. 


» 

Length. 

Rise. 

Fall. 

Number 

of 
Locks. 

From  Runcorn,  to 

Preston  Brook,  per  Duke  of  Bridge- 

vvater's  Canal 

Fradley  Heath,  per  Grand  Trunk.... 
Fazeley,  per  Coventry  and  Birming- 
ham ...................t...         ....tT 

M. 

6 
66 

10 
21 
33 

93 

F. 

7 

4 
1 
7 

.1 

Ft.    In. 

84    — 
326      S 

96      H 
18    10^ 

193      6 

Ft.   In. 
200    1 

532    6 

10 
58 

Hawkesbury  Lock,  per  Coventry.... 
Bramnston  Junction,  per  Oxford  .... 
Ball's   Bridge,  per  Grand  \  g^    g*! 

Junction  J               > 

Brentford 5    7j 

13 
3 

101 

Total 

231 

4 

718      7} 

732    7 

185 

From  Bttirs  Bridge  to  Paddington  Wharf,  13|  milef,  and  level. 
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7.].  Meteorological  Regisierfor  Gosport.  f»5 

ANNUAL    RESULTS. 

Barometer. 

Inches,  Wind, 

iHighest  observation.  Not.  30 30-76  ....  N.  N.  E. 

Lowest  ditto,  F^b.  7    28-8%...,      N.  E. 

Greatest  variation  in  ^  hours,  Dec.  19  . .    0*86 
Annual  mean  barometrical  pressure 29*837 

Thermometer. 

JTind,    , 

Highest  observation,  June  25 , 78«  ....  W.  by  N. 

Lowest  ditto,  Feb.  0   8     ....      N.E. 

Greatest  variation  in  24  hours,  Jane  12  . .  26 
Annual  mean  temperature 47*35 

Iflnds. 

Dajft. 

N.  to  E 64 

E.  to  S 71 

S.  to  W 99 

W.  to  N 132 


\ 


366 

Weather,  ^ 

Acliearsky 53 

Fine,  cloudy,  foggy,  &c 180 

Hain,  hail,  snow,  &c 133* 

366 

Evaporation. 

Inches, 

Greatest  quantity,  in  July    4*58 

Smallest  ditto,  in  December 0*47 

Total  quantity  fur  the  year 22*58 

Ravn.^ 

Inches, 

Greatest  quantity,  in  July   ,,,,,    5*13 

Smallest  ditto,  in  June 1*26 

Total  quantity  for  the  year 32*55 

Explanation  of  the  Table. 

be  bttpometer  is  huog  in  the  Observatory,  about  30  feet  above 
evd  of  the  sea :  and  the  thermometer,  on  Six's  construction, 
used  in  a  northern  aspect,  out  of  the  sun's  rays,  12  feet  above 
puden  ground.  The  pluviameter  stands  clear  of  all  obstruc- 
on  ttie  top  of  the  Observatory,  which  b  about  22  feet  above 
[Sfden  ground.  The  chasm  in  January,  February,  and  March, 
16  mean  of  the  thermometer  at  eight,  two,  and  eight  o'clock 
e  day,  is  owing  to  the  observations  not  having  been  taken  regu* 
dunog  that  period  :  but  this  does  not  affect  the  annual  mean 
emture.    For  brevity's  sake,  the  four  cardinal-points  only  are 

i 
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put  down  in  the  table  to  show  the  direction  of  the  prevailing  winds  j 
and  the  number  of  days  which  the  winds  have  blown  from  eac 
quarter  in  each  month  are  selected  with  tolerable  accuracy  from 
monthly  journals.    The  53  days  denominated  a  clear  sky,  are  tb< 
in  which  the  sun  has  shone  forth  in  all  his  splendour^  without 
apparent  cloud;   the   180  fine^  cloudy^  &c.  are  those  in  whic 
different  modifications  of  cloud  have  presented  themselves'  to 
observer,  so  as  frequently  to  intercept  the  rays  of  the  sun :  and 
133  rainy  days  are  those  in  which  rain  has  fallen,  and  that 
than  the  -y-^th  part  of  an  inch  in  depth  in  the  space  of  24  houni 


it  should,  however,  be  remarked^  that  many  of  this  number 
turned  out  fair  and  cloudy  days. 


hai 


Article  III. 

On  the   Chemical   Compounds  of  Axjote  and  Oxygen:   and 

Ammonia.     By  John  Dalton. 

(Read  before  the  Literary  and  Philosophical  Society  of  Manchester^] 

Oct.  18,  and  Dec.  27,  1816.) 


state^ 


the^ 


Azote  and  oxygen  are  two  of  the  most  important  chemic 
elements  with  which  we  are  acquainted.  In  their  most  simple 
they  are  exhibited  to  us  in  the  form  of  elastic  fluids,  and 
various  highly  interesting  properties,  which  may  be  seen  in 
elementary  books  of  chemistry,  and  which  it  is  not  my  preset 
business  to  enumerate.  These  two  elastic  fluids  may  be  mixf 
together  in  any  proportion,  and  soon  become  mutually  difiiisedj 
through  each  other  without  manifesting  any  mark  of  chemicd 
union,  except  the  simple  circumstance  of  uniform  diffusion.  Mil ^ 
in  the  proportion  of  100  measures  of  azote  to  26^  of  oxygen,  tl 
constitute  the  principal  part  of  that  great  and  voluminous  mass 
elastic  fluids — the  earth's  atmosphere.  Lavoisier  first  demonstrat 
the  constituents  of  the  atmosphere  about  30  years  ago.  He 
not  seem  to  have  had  a  clear  idea  of  the  kind  of  union  between  ti 
two  elements ;  for  he  uses  the  terms  combination  and  mixture  ii 
differently  when  speaking  of  the  constitution  of  the  atmosphere^ 
thus,  he  mentions  ^^  the  mutual  adhesion  of  the  two  constituei 
parts  of  the  atmosphere ; "  and  ^^  there  still  remains  a  portion 
respirable  air  united  to  the  azote  which  the  mercury  cannot  8e~ 
rate,"  &c.  (Elements  of  Chemistry,  English  translation,  fox 
edit.  p.  86.)  This  language  plainly  indicates  chemical  unioiLJ 
In  another  place  he  says,  "  the  azotic  gas  may  be  procured  froOU^ 
atmospheric  air  by  absorbing  the  oxygen  gas  which  is  mixed  wHkt, 
it,  by  means  of  a  solution  of  sulphuret  of  potash,"  &c.  (P.  266.)iix 
In  the  table  of  binary  combinations  of  azote  with  simple  substancw 


doei 


UH 


sepi-i 
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r  264)  no  mentioD  is  made  of  atmospheric  air  being  one  of  those 
iBbinatioos.    These  last  obseycvations  plainly  suggest  the  idea  of 

ele  mixture. 
on  after  Lavoisier's  work  the  popular  Elements  of  Chembtry 
iChaptal  were  published.    This  author  has  a  section  ^^  on  the 
^re  of  nitrogen  and  oxygen  gas,  or  of  aftmospheric  air ;  "  and 
peems  every  where  to  consider  it  as  a  mixiure,  in  the  common 

Cof  the  word. 
1800,  Mr,  (now  Sir  Humphry)  Davy  published  his  valuable 
lurches  relating  to  nitrous  oxide,  &c.  in  wliich  the  several  corn- 
fends  of  azote  and  oxygen  were  ably  investigated,  the  results  of 
lich  we  shall  have  to  mention  in  the  sequel.  Mr.  Davy  was  in* 
feed  to  consider  atmospheric  air  as  ^^  the  least  intimate  of  the 
ubinations  of  oxygen  and  nitrogen,"  and  observes,  *^  that  the 
^gen  aod  nitrogen  of  the  atmosphere  exist  in  chemical  union 
pears  almost  demonstrable  from  the  following  evidences  : — 
**  1.  The  equable  diffusion  of  oxygen  and  nitrogen  through 
Hy  part  of  the  atmosphere ;  which  can  hardly  be  supposed  to 
|)end  on  any  other  cause  than  an  affinity  between  these  prin- 
pies* 

^  2.  The  difference  between  the  specific  gravity  of  atmospheric 
r  and  a  mixture  of  27  parts  oxygen  and  73  nitrogen,  as  found  by 
Icolation ;  a  difference  apparently  owing  to  expansion  in  conse- 
ittice  of  combination."* 

^  3.  The  conveYsion  of  nitrous  oxide  into  nitrous  acid,  and  a 
■  analogous  to  common  air  by  ignition. 

^4,  The  solubility  of  atmospheric  air  undecompounded  in 
ner* 

rl  may  observe  here  that  the  last  three  evidences,  though  plausible 
rdie  time,  have  since  been  shown  to  be  without  solidity. 
'Sin  1802  my  essays  on  the  constitution  of  mixed  gases  were  pub- 
ineA,  containing  an  hypothesis  to  explain  the  uniform  diffusion  of 
■es  by  mechanical  means ;  on  this  principle  the  atmosphere  was 
P  coarse  considered  as  a  mixture^  and  not  a  combination  of  its 
innents* » 

Soon  after  this,  BerthoUet,  in  his  researches  into  the  laws  of 
lilsiinical  affinity,  announced  a  new  explanation  of  the  phenomena 
^  mixed  gases.  According  to  this  eminent  chemist,  there  are 
ID  species  of  affinity ;  the  one  strong,  the  other  weak :  the  strong 
biij  makes  bodies  combine ;  the  weak  one  only  serves  to  diffuse 
km  through  each  other  without  producing  condensation  of 
ihime ;  its  effects  may  be  called  solution  or  dissolutiwi.  Of  this 
bdy  he  conceives,  is  the  mutual  action  of  gases  that  do  not  com- 
iHtf  and  that  it  operates  just  the  same  upon  gases  inclined  to  com- 
baiion  or  not ;  thus  a  mixture  of  carbonic  acid  and  hydrogen  is 

?ct  to  this  weak  or  slight  affinity  just  as  much  as  one  of  oxygen 
hydrogen*  Something  similar  to  this  is  maintained  by  Mr. 
fmtaj  in  his  Elements  of  Chemistry  (1806),  and  by  Dr.  Thomsoa 
I  the  third  edition  of  his  Chemistry  (1807)^    Mr.  Gov\^  \n\o\^ 
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two  essays  in  the  Manchester  Memoirs  (vol.  i.  second  series,  1805]^ 
and  some  essays  in  Nicholson's  Journal  (vol.  viii.  ix.  x.  18044)^ 
all  of  which  were  intended  to  support  the  opinion  of  atmospluiie 
air  being  a  chemical  compound,  llie  last  mentioned  author  dos 
not  avail  himself  of  the  two  affinities,  the  strong  and  the  weak,  i 
order  to  explain  the  phenomena  of  mixed  gases. 

I  have  animadverted  upon  the  opinions  of  some  of  these 
in  the  above  volumes  of  the  Journal,  and  more  particularly  in 
first  part  of  my  chemistry  (1808),  in  which  I  have  materially  medi- 
fied  the  mechanical  hypothesis  of  mixed  gases  first  publiiund 
1802.    Since  1808  there  has  not,  to  my  knowledge^  been 
written  on  the  subject  of  mixed  gases. 

Sir  Humphry  Davy's  Elements  of  Chemical  Philosophy  ap| 
in  1812 ;  and  it  might  have  been  presumed,  from  the  great  p; 
made  in  chemistry  within  the  last  few  years,  that  some 
would  have  been  made  to  our  knowledge  of  the  constitution  of 
atmosphere  since  his  Researches  published  in  1800;  but  I  find 
allusion  to  his  before-mentioned  notion  fA  the  air  being  a  chemi 
compound  of  azote  and  oxygen,  or  to  the  evidences  of  it. 
p.  '231,  it  is  observed,  that  ^^  if  four  parts  of  azote  be  mixed 
about  one  part  of  pure  oxygen  gas,  they  constitute  a  mixture  i 
sembling  exactly  atmospheric  air;"'  and  as  no  mention  is  made 
atmospheric  air,  when  treating  of   the  compounds  of  azote 
oxygen,  it  seems  to  be  tacitly  implied  that  this  author  no 
considers  atmospheric  air  as  a  chemical  compound. 

Dr.  Henry  introduces  the  subject  of  atmospheric  air  into 
Chemistry  as  follows :  ^^  The  air  of  our  atmosphere,  it  appein^! 
from  the  facts  stated  in  the  preceding  section,  is  a  mixture,  or  pflPr; 
sibly  a  combination,  of  two  different  gases^  viz.  oxygen  gas  tti 
azotic  gas/' 

Lastly,  Gay-Lussac  has  recently  written  an  essay  on  the  coih 
pounds  of  azote  and  oxygen,  amongst  which  he  has  not  men  ~ 
atmospheric  air. 

These  observations  seem  to  show  that  the  opinions  of  phil 
are  far  from  being  uniform  in  regard  to  the  nature  of  mixed 
in   general,    and  of  the  atmosphere  in  particular.    Indeed,  It  » 
difficult  to  ascertain  what  is  the  most  prevailing  opinion.    Id  IMf^ 
Dr.  Thomson  made  the  following  observation :  ^^  Mr.  Dalton  eoiH 
siders  air  as  merely  a  mechanical  mixture  of  the  two  gases  of  whUb 
it  is  composed.      But  ail  other  chemists  consider  it  as  a  cha^ 
mical  compound."     (Chemistry,  iv.  6S.)    Whereas  a  writer  in  the  ^ 
Annals  of  Philosophy  (1815)  observes,  that  "  chemists  do  not 
appear  to  have  considered  atmospheric  air  in  the  light  of  a  cobb* 
pound  formed  upon  chemical  principles,  or  at  least  little  stress  hv 
been  laid  on  this  circumstance." 

Whatever  may  be  the  ultimate  opinion  of  chemists  respeetitf 
tlie  infinite  variety  of  mixtures  of  azote  and  oxygen,  it  is  clesri  I 
think,  that  they  never  can  be  classed  as  compounds  of  azote  and 
oxygen,  along  with  nitrous  oxide,  nitrous  gas,  &c.  which  possess 
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li  peculiarly  distinguishing  features  of  chemical  compounds.  I 
dl,  therefore,  dismiss  the  subject  of  atmospherical  air,  and  pro* 
id  to  the  acknowledged  compounds  of  azote  and  oxygen. 
It  may  be  proper  to  state  here  that  the  object  I  have  in  view  is  an 
i)uiry  into  the  proportions  in  which  the  two  elements,  azote  and 
ygen,  are  found  united  in  the  different  compounds,  rather  than 
exhibit  the  physical  properties  of  those  compounds,  most  of 
bidi  are  copiously  detailed  in  elementary  books,  and  to  which  I 
Kve  little  new  to  add. 

dFour  compounds  of  azot^  and  oxygen  have  been  long  known  and 
cognized  by  chemists,  viz.  nitrous  oxide,  nitrous  gas,  nitrous 
idf  and  nitric  acid:  to  these  I  attempted,  in  180S,  to  add  an^ 
:1ier,  which  I  denominated  oxynitric  acid.  Since  that  time  addi- 
qnl  labour  has  been  bestowed  on  these  compounds,  by  Gay- 
published  in  the  second  volume  of  the  Mem.  d'Arcueil, 
;  by  Davy,  publbhed  in  1812;  again  by  Gay-lAissac  in  the 
iNi-deChim.  IdlG;  and  my  own  further  experience  since  the 
lUication  of  the  second  part  of  my  Chemistry  in  1810,  which 
■i  not  yet  been  published.  On  these  I  shall  now  remark  according 
Ithe  order  of  time. 

ib  the  year  1808  Gay-Lussac  suggested  a  new  idea  on  the  com- 
■■tion  of  gaseous  bodies,  viz.  that  one  measure  or  volume  of  one 
WtXHDbines  with  one  of  another,  or  with  two,  three,  &c.  or  some 
pall  whole  number;  an  idea  evidently  agreeing  with  the  atomic 
picm  in  regard  to  a  body's  combining  with  multiples  of  another, 
It  having  no  connexion  with  it  in  regard  to  the  relation  of  the 
fpaal  two  volumes.  This  idea,  it  was  expected,  would  derive 
■port  from  the  multifarious  gaseous  compounds  of  azote  and 
■gen.  Those  of  nitrous  gas  and  oxygen  were,  at  first  view,  some- 
pit  averse  to  the  new  theory;  for  it  had  been  proved,  in  the 
ion  of  some,  that  oxygen  combines  with  nitrous  gas  in  the  pro- 
of one  volume  of  the  former  to  1  *3  nearly  of  the  latter  as  a 
m,  and  to  S'6  volumes  as  a  maximum,  and  further  that 
was  no  very  definite  or  marked  intermediate  point  which  could 
lid  as  striking  or  peculiar ;  in  short,  that  one  volume  of  oxygen 
it  be  combined  with  any  intermediate  proportion  we  pleased  of 
gas  between  1*3  and  3*6;  but  that  there  were  limits  not  to 
iceeded  by  any  known  means.  A  very  timely  discovery  of  a 
eudiometer  by  Gay-Lussac  completely  removed  these  diificul- 
and  most  admirably  supported  his  hypothesis.  By  means  of  it 
ODStrated  that  one  measure  of  oxygen  always  combines  with 
of  nitrous  gas^  and  in  no  case  with  less,  when  the  oxygen  is 
ly  and  f(H'ms  nitric  acid ;  and  combines  with  three  measures 
itrous  gas,  and  in  no  case  with  more,  when  this  last  is  in 
tiud  forms  nitrous  acid.  These  conclusions,  if  true,  would 
annulled  the  multiplied  labours  of  all  his  predecessors  in  this 
Ipprtinent  of  science ;  but  the  experiments  on  which  they  are 
HMided  have  not  aucceeded  with  any  one  else^  and  have  reee.tk\\^ 
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been  entirely  abandoned  by  their  author,  as  will  be  seen  in  i 
sequel. 

Mr.  Davy,  in  his  Researches  in  1800,  published  the  result  of  i 
interesting  experiment  on  the  combination  ef  oxygen  and  nitni 
gas,  the  former  being  in  excess,  in  a  receiver  previously  exhantd 
He  found  that  one  measure  of  oxygen  united  in  these  circumttoMl 
to  nearly  2*2  of  nitrous  gas.  In  1810  I  published  the  resoltii 
eight  similar  experiments,  made  by  varying  the  ratios  ef  atjp 
and  nitrous  gas  so  as  to  have  each  of  them  more  or  less  id  eraii 
By  this  method  I  found  that  the  union  of  oxygen  and  nittomfH 
xms  subject  to  great  vicissitudes  as  well  as  in  eudiometric  tahl 
One  measure  of  oxygen  united  with  1*44  nitrous  gas  as  a  miDiiitfi|| 
and  with  2*29  as  a  maximum,  in  these  eight  experiments.         '' 

Sir  Humphry  Davy  in  1812  gives  an  account  of  repeated  art 
riments  on  the  combinations  of  oxygen  and  nitrous  gas  in  tsiamm 
vessels,  though  the  particulars  are  not  detailed ;  from  which  Ml 
infers  that  the  acid  obtained  from  mixtures  of  nitrous  and  oxj 
gas  over  water  is  never  saturated  with  oxygen,  and  that  the 
nitric  acid  consists  of  one  measure  oxygen  and  1-^  nitrous  ga»  (t 
is,  1*5  oxygen  and  two  nitrous);  he  further  infers  that  onevoh 
oxygen  and  two  nitrous  gas  constitute  1^-  volume  ofvitrousatadgM 
He  allows  that  one  measure  oxygen  unites  in  certain  circui 
with  from  two  to  three  measures  of  nitrous  gas ;  but  has  givai^ 
name  to  this  last  compound.  The  limits  of  combination  he 
siders  as  one  oxygen  to  1-^  nitrous  as  a  minimum,  and  to 
nitrous  as  a  maximum.  This,  as  may  be  seen,  agrees  nearly 
my  previous  determination ;  but  diflers  materially  from  Gay-I 
as  far  as  regards  the  minimum  of  nitrous  gas.  One  of  the 
observations  of  Davy  appears  to  me  important,  and,  as  ftr 
know,  original ;  namely,  that  nitric  acid  is  constituted  of  osjg^ 
and  nitrous  gas,  the  latter  being  a  minimum  according  to  ^ 
methods  at  present  known  of  uniting  them.  This  notion,  I  appi' 
hend,  is  correct ;  and  it  has  since,  as  will  be  seen,  been  adoji^ 
and  confirmed  by  Gay-Lussac.  Davy  suggests,  with  probabilP 
that  nitric  acid  cannot  be  exhibited  in  the  form  of  a  permanA 
elastic  fluid,  but  always  requires  some  base,  as  water,  an  alkali, ' 
as  necessary  both  for  its  formation  and  preservation.  In  this  reqi' 
it  seems  to  me  analogous  to  the  sulphuric  and  muriatic  ici 
ITiough  differing  from  Gay-Lussac  in  regard  to  some  of  the  cx^ 
pounds  of  azote  and  oxygen,  he  agrees  with  him  in  others,.'^ 
seems  in  general  to  adopt  the  notion  of  gases  uniting  in  volail 
of  simple  ratios. 

In  regard  to  nitrous  oxide,  Davy  agrees  with  Gay-Lussac  t1 
one  volume  of  it  contains  one  of  azote  and  half  a  volume 
oxygen  ;  yet  he  states  the  specific  gravity  of  nitrous  oxide  such  t] 
JOO  cubic  inches  weigh  48  or  49  grains,  whereas  they  ought 
weigh  464  grains  from  his  own  data  of  the  composition  of  the  g 
There  must,  therefore,  be  an  error  somewhere  in  this  statenwi 
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f  both  conclude  that  nitrous  gas  it  composed  of  equal  Tolumes 
zote  and  oxygen ;  this  agrees  with  the  modern  specific  gravity 
litrous  gas  determined  since  the  theory  of  volumes  was  an- 
Dced,  but  not  with  the  previous  one  as  found  by  the  experiments 
iirwan  and  Davy:  it  certainly  would  be  desirable  to  have  the 
nfic  gravity  of  nitrous  gas  ascertained  without  any  view  to 
wy. 

n  the  present  year  (1816)  Gay-Lussac  has  published  in  the  Ann. 
Chim.  another  essay  on  the  compounds  of  azote  and  oxygen, 
thk  new  essay  he  has  abandoned  both  his  former  maximum  and 
limom  of  nitrous  gas  uniting  to  oxygen,  namely,  two  measures 
1  three  measures,  as  well  as  his  eudiometer ;  and  it  would  have 
^  satisfactory  if  he  bad  given  some  reasons  for  his  being  so  far 
dcd  in  regard  to  phenomena  so  generally  known  and  received. 
t>  now  admits  the  minimum  of  nitrous  gas  to  be  1-^  measure  for 
t  of  oxygen,  the  same  as  Davy  acknowledges,  and  nearly  the 
Be  IS  I  announced  in  1810;  but  the  maximum,  he  contends^ 
ieid  of  being  three  measures  to  one,  as  he  formerly  held,  or  3  '6 
I  maiotained,  is  precisely  four  measures.  He  follows  Davy  in 
Dfidog  the  compound  of  one  oxygen  and  1-^  nitrous  gas  as  con- 
tntiag  nitric  acid  ;  one  oxygen  and  two  nitrous  as  nitrous  acid 
*&bat  he  adds  that  one  oxygen  and  four  nitrous  gas  form  a  com- 
Bod  which  he  denominates  pernitrcus  acid,  and  supposes  it  has 
Mr  been  noticed  by  any  author  before ;  though  I  had  given  a 
BK  of  it  six  years  ago,  under  the  denomination  of  nitrous  acid 
hemistry,  Plate  V.  No.  45) ;  and  had  pointed  out  distinctly  the 
sthod  of  obtaining  it  in  a  state  of  purity  (p.  36G).  In  acknow- 
IpDghis  own  error  in  regard  to  the  proportions  of  nitric  acid,  he 
■perfy  adverts  to  a  similar  one  of  mine :  in  fact,  we  erred  nearly 
the  same  degree  in  regard  to  the  proportions  for  nitric  acid, 
no|:  both  of  us  mistaken  nitrous  for  nitric  acid ;  but  he  is  incor- 
tt  m  th^  observation  that  my  oxyniiric  acid  is  in  reality  the 
tton  nitric  acid.  The  oxy nitric  acid,  the  existence  of  which  I 
med,  consisted  of  one  atom  azote  and  three  oxygen ;  or  it  con- 
ted  of  80  per  cent,  oxygen  by  weight :  whereas  nitric  acid,  ac^ 
ring  to  Gay-Lussac,  contains  only  J4  per  cent,  of  oxygen,  and 
BMMs  of  two  atoms  or  measures  of  azote  and  five  oxygen.  My 
llitric  acid  is  quite  different,  therefore,  from  nitric  acid,  and  the 
parity  of  supposing  such  a  compound  as  oxy  nitric  acid  is  now 
poieded  by  the, new  view  of  the  constitution  of  nitric  acid, 
finee  my  last  publication  I  have  frequently  recurred  to  the  sub- 
!t  of  nitric  acid,  as  well  as  to  the  other  compounds  of  azote  and 
ffito ;  and  about  two  years  ago  1  became  convinced  that  what  I 
'called  and  figured  as  nitric  acid  was  in  reality  iiitrous  acid  gas, 
'  that  aitrie  acid  is  constituted  of  two  atoms  of  this  la^t  con- 
CW  by  one  of  oxygen,  and  is  formed  by  uniting  one  measure  of 
ffitato  1*2  of  nitrous  gas.  The  weight  of  an  atom  of  nitric  acid 
^erefore,  I  apprehend,  45,  and  not  38  (the  double  of  19),  as 
coQDted  in  my  Chemistry.     Conformably  with  this  idea,  I  fur- 
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nbbed  Dr.  Henry  with  a  table  oS  nitric  add,  which  was  pri 
the  seventh  edition  of  his  Chemistry  last  year  (1815). 

Having  fallen  into  an  error,  along  with  my  cotemporaries 
gard  to  the  constitution  of  nitric  acid,  it  is  proper  to  state 
have  to  allege  by  way  of  exculpation,  especially  as  I  pre 
publish  as  little  as  possible  but  what  I  can  support  oq  my  c 
perience. 

It  appeared  to  be  well  established  by  the  concurring  ezpe 
of  Kirwan,  Richter,  and  Davy,  that  the  nitrate  of  potash 
stituted  of  47  or  48  acid  and  52  or  53  potash.  My  own 
experiments  did  not  oppose  this  conclusion ;  though  it  now 
that  numbers  the  reverse  of  the  above  are  more  approximati 
truth.  I  had  previously  ascertained  the  relative  weight  of  tl 
of  potash  to  be  42,  from  a  comparison  of  several  salts  ;  ani 
that  of  nitric  acid  was  deduced  to  be  38.  Now  one  atom  c 
and  two  of  oxygen  making  just  19,  I  concluded  that  two  sue 
pounds  must  form  the  atom  of  nitric  acid  united  to  one  of 
as  there  did  not  appear  any  other  way  of  forming  a  compouD 
out  of  the  elements  of  azote  and  oxygen.  What  contributo 
rially  to  confirm  this  conclusion  was  the  near  coincideDcy 
proportion  of  azote  and  oxygen  with  that  determined  by^ 
brated  experiments  of  Mr.  Cavendish,  as  well  as  its  agreemc 
the  results  obtained  by  the  electrification  of  nitrous  gas«..     > 

Knowing  that  nitric  acid,  if  so  constituted,  must  be  fix 
one  measure  oxygen  and  1*8  nitrous  gas,  I  was  well  awa: 
experiment  that  an  acid  with  a  greater  proportion  of  ^^pxyi 
attainable,  and  hence  inferred  the  existence  of  oxyniiric  4 
well  as  nitrous  acid,  which  I  formed  by  combining  one  i 
oxygen  with  3'6  nitrous  gas,  or  twice  the  volume  neces! 
nitric  acid.  The  ideas  of  these  compounds  are  rendered  et 
telligible  by  the  symbols  invented  for  the  purpose,  and  del 
in  the  fifth  plate  of  my  Chemistry. 

Subsequent  experiments  having  disproved  the  accuracy 
fundamental  fact  on  which  this  theory  of  nitric  acid  was  fori 
became  necessary  to  modify  it  accordingly.  It  now  appeal 
the  best  experiments  we  have,  that  nitre  is  formed  of  52  pa 
and  48  potash  nearly,  the  ratio  of  which  b  that  of  45  to  42 
Hence  the  atom  of  nitric  acid  contains  two  atoms  of  azote  1 
of  oxygen,  or  two  of  nitrous  gas  and  three  of  oxygen  ;  and 
be  formed  by  uniting  one  measure  of  oxygen  with  1*2  of 
gas,  which  appears  to  be  the  minimum.  Or  100  parts  of  a 
weight  take  350  of  oxygen  to  form  nitric  acid.  The  con 
which  I  formerly  denominated  nitric  acid,  if  it  exist,  whicl 
probable,  may  be  denominated  nitrous  acid  gas,  and  what  1 
nitrous  acid  is  the  pernitrous  acid  of  Gay-Lussac,  or,  as  I 
rather  call  it,  suhniirmis  acid,  admitting  the  existence  of  th 
compound. 

If  this  explanation  be  admitted,  it  is  evident  we  must  he 
ward  consider  the  compound  formed  by  electrifying  a  mia 
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HsoCe  aoA  OKjfgeo,  after  the  manner  of  Cavendish,  as  nitrous  acid 
gasj  and  not  nitric  acid,  as  it  has  generally  been  conceived 
biAerto;  and  it  must  be  regarded  tiie  same  compound  as  tliat 
Ssraied  1^  electrifying  nitrous  gas. 

It  mny  be  proper  now  to  state  the  points  of  agreement  and  dis^^ 
•greement  in  the  present  views  of  chemi«its  in  regard  to  the  com- 
soundsof  azote  and  oxygen.  Tiie  notion  that  nitrous  gas  contains 
|ait  tirice  the  quantity  of  oxygen  that  nitrous  oxide  does,  united  to 
•  given  quantity  of  aiote,  seems  universally  admitted.  Another 
iBompound^  containing  twice  as  much  oxygen  as  nitrous  gas,  is  also 
Hdnutted  by  some,  namely,  nitrous  acid  gas.  And  nitric  acid  is 
llkiwed  to  contain  five  times  the  oxygen  that  nitrous  oxide  does.  In 
|ridition  to  these  four  compounds,  Gay-Lussac,  Berzelius,  Thomson, 
I,  admit  a  fifth,  pernitrous  or  subnitrous  acid,  which  contains 
times  the  oxygen  that  nitrous  oxide  does.  This  is  the  com- 
I  formerly  called  nitrous  acid,  and  what  is  so  called  by  Ber- 
and  Thomson.  It  will  still  be  the  proper  name,  if  the  exist- 
of  an  intermediate  compound  between  this  and  nitric  acid 
be  established.  Of  this  more  in  the  sequel.  Berzelius  has 
_  ecoliar  notions  in  regard  to  azote.  He  conceives  that  azote 
fDrmed  of  oxygen  and  a  substance  he  calls  nilricum;  and  that 
+  a  given  quantity  of  oxygen  forms  nitrous  oxide,  and  azote 
J—  the  same  quantity  of  oxygen  leaves  nitricum. 
.Yhe  auligect  of  greatest  difference  amongst  us  is  in  regard  to  the 
late  weights  of  the  elements  azote  and  oxygen  which  combine 
ibnn  the  several  compounds.  Gay-Lussac,  and  most  of  the 
chemists  1  have  mentioned  who  follow  him  as  volumists,  cou- 
that  the  propordons  are  as  under,  viz.: — 

MeMam.  Meastim. 

100  azote  +  50  oxygen  =  100  nitrous  oxide 

^'    100   ....  +   100   =  200  nitrous  gas 

100   • .  •  •  +   150 =  subnitrous  acid 

100   ....  -f  200   s=  100  nitrous  acid  gas  (150,  Davy) 

100   •  •  •  •  -f  250    sr  nitric  acid. 

from  the  views  I  entertain  on  the  subject  as  derived  from 
Its,  die  true  proportions  of  the  compounds  would  be  more 
stated  as  under  :— 

Jfeuuret. 

100  aaole  +     62  oxygen    ss  100  ±  nitrous  oxide    (]JD(I> 
100  ,..•  +   124   =  200  +  nitrous  gas  (DO 

100   ..  ••   +   18S   =  subnitrous  acid  (iQlD 

7  100   ....  +  248 ts   100  ±  nitrous  acid  gasOCDO 

[AOO  ....  +  310  ^ =  nitric  ac\4        ^^^^ 

Vo^  IX.  N'^m.  N 
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That  is,  I  find  24  per  cent.  9  or  nearly  -j-  more  of  oxygen  id  all  the  ' 
diflTerent  comnounds  than  the  above  authorffi   .  ...  .z. : 

A  disquisition  on  the  grounds  of  these  differences  would  lead  me 
too  much  into  detail  to  be  pursued  on  the  present  occasion  ;  aody 
besides,  I  have  a  train  of  exi)criments  in  view,  suggested  by  Dr. 
Henry's  paper  on  the  analysis  of  ammonia,  which  I  have  reason  to 
think  will  tend  to  clear  up  some  remaining  obscurities,  both  w^ 
regard  to  the  last- mentioned  article,  and  to  the  compounds  of  aiett. 
and  oxygen,  if  these  should  succeed,  they  may  afibrd  a  autgtd^ 
for  an  ap|>endix  to  the  present  essay  on  a  future  occasion. 


Article  IV. 


A  fwriher  Continuation  of  the  Observations  fhade  by 
highly  compressed  Mixture  of  the  Gaseous  ConsHtuenis  of  \ 
In  a  fetter  to  the  Editor  by  Edward  Daniel  Clarke,  LL.D. 
fessot  of  Mineralogy  in  the  University  of  Cambridge,  and  M< 
of  the  Koyal  Academy  of  Sciences  at  Berlin,  &c. 

(To  Dr.  Thomson.) 

SIR, 

The  increasing  powers  of  the  gaseous  blow-pipe,  which  I 
called  Newman's,  as  being  made  by  that  artificer,  but  wfai 
now  find  to  have  been  invented  by  Mr.  Brooke,*  require  some^^l 
ther  observations.  The  improvement,  suggested  by  Jftol 
Cumming,  of  a  pneumatic  cylinder  for  containing  wattTj  ftr^ 
passage  of  the  gas,  has  tended  greatly  to  ensure  the  safety  of 
operator ;  but  it  has  also  caused  the  failure  of  certain  ezperii 
for  the  reduction  of  the  earths  to  the  metallic  state;  as  it  r 
have  been  obvious  to  every  chemist,  who  is  sensible  of  the 
likely  to  be  produced  by  humid  gases,  and  by  the  action  of  vi 
and  of  occasional  sallies  of  water,  from  the  jet  of  the  aj 
when  so  constructed,  upon  substances  exercising  a  powerful 
tion  for  oxygen*  The  absolute  necessity  of  removing  such  tn^ 
stacle  to  success  in  these  experiments,  induced  me  to  make  tiil 
oily  as  a  substitute  for  u;a/^',  in  the  pneumatic  cylinder ;.aoiJ 
consequences  have  surpassed  my  most  sanguine  expectations, 
ebullition  is  thereby  rendered  more  tranquil ;  the  heat  of  the 
gas  sustains  no  diminution  y  it  is  propelled  in  a  more  dai( 
state,  and  the  safety  of  the  apparatus  is  greatly  augmented.  1> 
the  experiments  with  water  in  the  cylinder,  the  occasitmal  ddrt** 
tions,  which  took  place  above  the  fluid  A  B,  sometimes  forced  ' 
water  into  the  tube  x  y ,  or,  if  the  diameter  of  the  jet,  ii 
were  much  increased,  forced  it  mto  the  reservoir;  renaeriog^^ 
explosion  of  the  whole  apparatus  extremely  probable.  , 

-    *  Set  the  deycripiion  of  it,  by  Mr.  Brooke  bunielf,  AmuUs^^  vii.  StfZ. 
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tut  wlien  oil  is  substituted  as  tlie  fluid  represented  by  A  B^  acci* 
rs  of  this  kind  are  not  likely  to  happen.  1  have  purposely  ex- 
led  the  gas  in  the  chamber  C  upwards  of  20  times  ;  to  prove  the 
rument.  The  oily  in  these  trials,  was  never  driven  from  its 
% ;  neither  did  the  combustion  of  the  gas  cause  it  to  take  fire* 
ipuragcd  by  the  security  it  offered,  I  have  increased  the  diameter 
fie  tul)e  m  n,  until  it  now  equals  -^  of  an  inch  ;  and  the  con- 
itpce  of  thisis^  that  the  body  of  the  flame  represented  by  op, 
f  magnitude  sufficient  to  act  upon  100  grains  of  platinum^ 
cb  are  instantly  fused  by  its  intense  action ;  and  by  dropping 
Qte  pieces  of  the  metal  into  the  boiling  and  burning  ma*>s,  its 
:  may  be  increased.   Having  commenced  therefore  with  stating, 

result  of  the  intense  heat  of  the  ignited  gas,  that  glohules  of 
led  platinum  were  obtained  weighing  five  grains,*  you  will 
;e  .of  the  increased  power  of  the  blow-pipe  which  has  enabled 
'ta  obtain  masses  of  the  same  metal  in  fusion  weighing  from 
(feb  150  grains,  and  upwards,  f  The  combustion  of  inm^  under 
tome  circumstances,  affords  so  beautiful  a  phenomenon,  that  I 
tecolleet  no  instance  of  any  chemical  experiment  to  be  com- 
Ml  with  it;  and  when  ihe  two  metals,  platinum  and  iron,  are 
)|  fogether  in  a  charcoal  crucible,  before  the  ignited  gas,  their 
fceombustion  affords  a  pleasing  and  brilliant  tiie-work. 
htt  in  describing  the  apparatus  as  being  perfectly  secure,  there 
i?of  course,  certain  cautions  to  be  observed.  In  using  tubes 
b^  such  large  diameters  as  1  have  now  mentioned,  partial  explo- 
b'of  the  gas  within  the  safety  cylinder,  C,  will  more  fre- 
My  happen,  and  the  detonations  will  be  more  powerful; 
t,  io  these  cases,  it  is  always  necessary  to  examine  the 
ler  for  the  purpose  of  seeing  that  the  oil  has  not  been  forced 

'the  reservoir;  but  remains  at  its  proper  level,  A,  B.     If  this 
[lected,   the  operator  will   be  liable  to  the  consequences 

■ 

JoofI  of  •  the  Royal  Institution,  iii.  107. 
^U  was  desirable  that  a  careful  estimate  tdiould  be  made  ef  the  specific 
of  platinum,  in  this  pure  state,  after  fusion,  and  after  having  sustained 
lion  by  combastion  fur  some  time,  in  order  ihm  all  impurities  might  be 
r.oir.  tor  Ibis  purpme  we  selected  a  brilliant  globule  of  the  metal,  weighing 
Soif ;  and,  having  previously  extended  it  as  much  as  possible  by  hammering, 
jctrry  air  babble  might  be  removed,  its  specific  gravity  was  ascetlsAtk^^  \tk. 
water  al  a  temperatore  of  6if  of  Falireabeit  boUi  by  Prof <«oi  OamBAi^V 
ie,  aad  fmuulitqimii49ie»S&7.  .    ,  -     ^ 
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of  an  explosion  from  the  reservoir.  An  accident  of  this  khid  oc- 
curred wkilelwu  engaged'  tritb  RofeiiM  EttttWng  in  making 
expcrinieiiH.  There  had  been  ftmr  pretty  loud  detonulions,  owinf; 
to  Ae  (ixploslony  of  the  gas  to  the  safety  cyHodn* ;  until  at  length 
the  oil  at  A  B  was  driven  out,  and  the  wfre'gaitzc'ih  the  cap  above 
C  was  broken.  Presently,  as  Profi»sor  Cumming  was  turning  the 
Btop-cock  of  the  jet,  the  whole  of  the  apparatua  exploded,  and^ 
consequences  might  Iiave  beeti  very  seritma,  if  we  had  not  been 
protected  by  the  skreen  which  1  described  upon  a  former  occasioA. 
The  operator  should  also  constantly  bear  in  mind  the  indtspensabl; 
cantioQ  of  never  opeaing  the  itop-cock,  below  the  pistoiij  \xUiK  1 
he  has  withdrawn  the  handle  of  (he  piston,  when  he  proposes  ^U 
introduce  a  fresh  supply  of  gas  iuto  the  reseryorr.  Using  At9| 
precautions,  the  apparatus  is  perfectly  tafe. 

Having  thus  briefly  described  the  means  br  which  Ihave't 
enabled  to  increase  the  powers  of  this  blow-pipe,  aind  to  add  ti 
security,  1  shall  subjoin  a  statement  of  the  few  ad^tlonale9(^ 
ments  made  with  it  which  may  be  worth  your  notice.  TheiitU. 
which  has  been  excited  by  the  accounts  already  published  ^^,  a 
results  thereby  obtained  is  mainly  due  to  you ;  &t  it  hat  gived'M  a 
to  rejieated  inquiries  respecting  the  person  to  whom  the  inrehtM*,  t 
due,  of  burning  the  two  gases  In  a  state  of  condensatioD  froai 
common  reservoir.  I  have  already  mentioned*  that  tkurfint^j  L 
plicatioD  to  aid  the  operations  of  the  blow-pipe.  wiiajn«dci.iDflGB%  l 
by  an  American ;  but,  in  their  first  applicaticn,  tliegBaaiwciBf^  . 
pelled  fiom  different  resemnrs.  I  beheve  I  may  notf.add*  «fi*  ^ 
long  ago  as  toe  period  above  alluded  to,  you  made  utajof  ithWi  | 
gases  yourself,  fot  the  same  purpose ;  condcosing  them,  l^  vnarn  |. 
of  a  column  of  water,  and  igniting  them  in  a  comprenei^Mi  . 
mixed  state,  as  propelled  from  a  common  reservoirf  and.  ttat-iv  ? 
frequent  exploaion  of  your  apparatus  put  a  stop  to  your  b :—- J«r 


You  will  correct  me  if  there  be  any  error,  therefore,  id  qoobMI  ? 
you  as  the  first  person  who  made  use  of  the  mixed  gases,  aa  IhA 
■  DOW  used  them.  The  proportion,  observed  in  the  mixture*  Jadl  ? 
that  I  can  lay  cl^m  to ;  which  instead  of  consisting  of  kudii^  ••"^' 
slight  eifxaam.t'boxi/gen,'\  or  of  the  gases  in  equal  parts,  baa-u 
been,  by  bulk,  itvo  parts  of  hydrogen,  at  the  least,  to  one  of  ox§_ 
and,  in  some  instances,  I  liave  made  the  excess  greater  on  dieaii 
«f  the  hydrogen ;  using  it  in  the  proportion  of  ihree  to  one.  It  bM  ||| 
this  excess  on  the  side  of  the  hydrogen,  tliat  1  am  to  altribuie^  ^ 
decomposition  of  the  earths,  and  their  reduction  repeatedly,  tadi^  _ 
metallic  state.  For  the  truth  of  their  decomposition,  I  may  ai^taLih  * 
the  testimony  of  the  most  experienced  chemists  now  resident  iii4i>^ 

•  Joarnkl  of  tbe  Royal  loatitiHioE,  No.  III.  p.  109,  dow.  r'^ 

■f  Tlie  mltiura  af  lyirtigtn  ia  rif^M  ciccu  with  oiygeii,.  wai  tried  ^  fin 
Davj'  (bce  Journal  kbute  cited,  p,  1^].  He  cmuideTcd  it  aa  jtrodDcingft.aM 
Inteme  beat  rrom  combuilioc  tkoD  BDy  other  dame  tie  had  ciamiocd.  It  if,  ■# 
ner,  greatly  inferioT  to  tike  beat  produced  bjr  baroini^  Ihae  gaiea  wtaa  ariirilS 
tie  propotliea  for  fomiBs  satfn- ;  ai  tiM  Knits  brra  pMred. 
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University ;  but  as  it  has  been  confirmed  by  your  high  authority,  ^ 
tb^  evidence  will  be  deemed  sufficient  *^  by  sill  who  are  willing  to 
give  a  peaceful  entcanee  to  truth/'  I  have  sometimes  altered  the  nature 
p|  the  gasesf  and  have  often  tried  the  effect  of  varying  the  propor- 
fMm  between  tliem ;  but  the  greatest  degree  of  heat  has  always  been 
produced,  if  the  gases  be  perfectly  pure,  by  mixing  them  exactly 
la  the  pixiportidn  for  fonqing  water.  A  greater  excess  of  hydrogen^ 
i^'it  renders  the  mixture  less  explosive^  always  proportionally  dimi- 
l^esthe  heat.  With  Professor  Gumming,  1  made  trial  of  the 
:ffrlfureiied  hydrogen  gas  in  a  state  of  mixture  with  oxygen.  Its 
[ioQibustion  was  characterized  by  a  flame  of  a  sapphire-blue  colour; 
|)i|t  tb^  beat  was  barely  sufficient  for  the  combustion  of  iron  wire. 
Platinum  was  not  melted  by  it.  The  Professor  himself  had  pre- 
iously  tried  a  mixture  of  the  mper^carburetted  hydro^eny  or  ole- 
1  gaf 9  with  oxygen ;  but  found  the  heat  also  defective.  In  the 
Wing  experiments^  the  ^ases  were  mixed  according  to  the  pro- 
fpftians  ofiginallv  suggested  by  experiments  for  the  formation  of 
mAtt,  and  by  the  pheoomena,  attending  its  decomposition,  which 
[-'^ad   myself  witnessed   during  a  long  residence  upon  Mount 

■^  ,  . '-    .  Contituiaiion  of  the  Experiments. 

cgI;  Murikte  rf  Barytes^^^As  this  substance  has  been  supposed  by 
iilrH.  DaVy  ta  be  a  compound  of  the  metal  of  barytes  with  chlorine 
Ip'  the  |m>|X)rtioB  of  Q'GG  of  the  metal,  to  0*^4  of  chlorine,  I 
trilli^  to  eflfectzthe  volatilization  of  the  chlorine^  for  the  develope- 
ipcnt  of  the  meiaL  The  experiment  succeeded ;  but  it  often  fails; 
^iviDg  to  the  volatilization  of  the  minute  globules  of  metal  in  the 
Moment  of  their  revival.  The  plan  I  adopted  was^  to  place  the 
fiurwi^  first  upon  charcoal,  and  after  its  ebullition  ceases  to  collect 
the  drf  mass,  togetlier  with  some  of  the  charcoal,  and  again  expose 
||0  iihole  to  the  ignited  gas  in  a  charcoal  crucible.  In  tnis  manner 
l^obeenred  the  brilliant  globules  of  the  metal  dispersed  upon  the 
■ffiice  of  ihe  charcoal,  as  they  were  exhibited  to  Mr.  Holme  and 
fai  me  in  a  former  experiment  with  the  nitrate  of  larytes ;  and  as 
|k  has  since  described  their  appearance  ;t  but  in  this  instance  they 
aaic  so  exceedingly  minute  that  I  could  not  succeed  in  my  endea- 
laoiatD  place  them,  as  before,  in  nctftha. 

<)  I  succeeded  however  in  obtaining  very  large  globules  of  the 
iiletal  of  barytes  in  the  highest  state  of  metallic  lustre  of  which 
riiy  metal  is  capable,  and  which  for  a  long  time  were  preserved 
in  nefiha,  and  exhibited  to  Professor  Gumming,  to  Mr.  Holme, 
and  to  other  chemists  of  this  University,  by  a  different  process. 
I  mixed  the  two  gases  in  the  proportion  of  three  parts  of  hy^ 
drwen,  by  bulk,  to  one  part  of  oan/gerim  The  heat  in  this  case 
ik  lets  intense,  but  the  deoxidating  power  may  perhaps  be 
eater.    I  exposed  some  pure  barytes  to  the  flame  of  this  gaseous 

n    •  See  jimutb,  ix.  7.    - 

t  See  Mr.  HolneS  ^bierfaliOBS  spoa  the  redsctioa  o£  toiitaUi  1i!feftmci«N&t 
*  Utte,  ^jHNKr,  Titt.47J. 
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mixture  supported  in  forceps  made  of  slqte^  'the  meiaUk  IM 
of  the  earth  was  revived  in  such  perfection  that,  after  I  hd 
placed  it  in  najtlia.  Professor  Gumming  con^pared  i(  to  platinm 
and  to  mercury.  Mr.  tlolme  also  saw  it  often,  and  recognised  the 
brilliant  metallic  appearance  he  had  before  witnessed,  and  which  1|t 
has  described  in  the  Annals^  vol.  viii.  As  this  metal  retaiined  id 
lustre  imaltered  for  more  than  three  weeks  in  nuftha^  it  was  tak^ 
out,  and  the  mass  containing  it  was  placed  in  a  covered  platimm 
crucible,  and  left  exposed  for  some  days  to  the  action  of  the  tti. 
At  the  end  of  this  time  all  metallic  lustre  had  disappeared;  tnt 
there  remained  some  hard  lumps  of  the  earih  within  the  crudblc. 
Distilled  water  was  then  added,  and  the  whole,  falling  into  the 
pulverulent  form,  was  collected  upon  a  filter ;  proving  to  be  Ii6- 
thing  more  than  pure  iary/ic  earth. 

2.  Muriate  of  Rhodium. — A  small  quantity  of  this  salt,  oif  a  red 
or  rosy  colour,  had  been  given  to  me  by  the  Rev.  Archdeaoda 
WoUaston,  when  Professor  of  Chemistry  in  this  University ;  htmf 
himself  received  it  from  his  brother.  Its  purity,  therefore,  may  M 
inferred.  Being  placed  in  a  charcoal  crucible,  it  admitted  of  pij 
fusion,  attended  with  occasional  combustion.  The  metal  was  ttite 
revived.  It  appeared  at  first  black,  externally,  like  the  metiXe 
slag  of  barytes.  Upon  being  expired  again  to  the  ignited  gsi'it 
began  to  boil  vehemently,  and  was  partly  volatilized.  There,  ^1^ 
remained  a  brilliant  globule  of  metal  resembling  the  purest  m^ 
tintim.  This  metal  was  malleable;  but  when  much  iextendedfya 
common  hammer  upon  an  anvil,  it  separated.  By  further  cotati- 1 
nuance  of  the  heat  it  was  entirely  volatilized.  I  then  repeated  the  * 
experiment ;  and  again  obtained  the  metal  in  a  malleable  state;  in  > 
this  state  it  was  sent  to  Dr.  Wollaston  :  after  beinif  hammerpi!.    '^    i: 


this  state  it  was  sent  to  Dr.  Wollaston  ;  after  being  hammered. 

3.  Brittle  Resulus  of  Rhodium. — Having  received  some  oi  „-^  , 
substance  from  Dr.  VVollaston,  I  expected  to  render  it  ma1)e(i)»1e^  j^ 


the  action  of  the  ignited  gas ;  but  found  it  to  be  impracticafafe;  I 
owing  to  some  impurity  with  which  it  was  combined,  and  wUdh  s! 
ino  degree  of  heat  would  totally  expel.  It  appeared  to  be  dissipated  js 
in  white  fumes ;  but  these  were  owing  to  the  volatilization  of  the  • 
metal;  the  residue,  after  fusion,  being  always  brittle.  " 

I  then  endeavoured  to  purify  it,  by  solution  in  the  niiro^muriaik  r 
acid;  using  nearly  Dr.  Wollaston's  proportion  of  two  parts  of  nturialk  '^ 
acid  to  one  of  nitric  \  and  first  fusing  the  rhodnmt  with  four  tiMa^ 
Its  weight  of  lead,  by  means  of  a  common  blow-pipe.  Tlie  icju-  • 
tion  was  not  entirely  effected  ;  owing  to  a  deficiency  in  the  proJ)or-  « 
tion  between  the  two  acids  ;  but  being  evaporated  to  dryness  ai  ifclt  ! 
was  obtained  which,  after  solution  in  alcohol,  yielded  a  yellow  pre^ 
cipitate  to  pure  ammojiia.  This  precipitate  when  fusedf  before  the . 
ignited  gas  became  extremely  malleable,  but  it  was  found  to  coiUhK  ! 
of  rhodium  still  combined  with  lead.  A  further  continuance  of  tte  j 
heat,  placing  the  compound  upon  charcoal,  at  length  volatilized  or  ■ 
vitrified  the  If  ad,  and  the  rhodium  was  obtained  in  a  malleable 
sute.    Professor  Cummirig,  whd,  with  Mr.  Powell,  and  Mn  Hofanfi 
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ssent  at  these  experiments,  himself  beat  out  the  rhodium^ 
a.cl  been  obtained  in  form  of  a  globule,  into  a  thin  circular 
:>f  the  metal. 

dor Muriate  of  Iridium  and  Osmium* — I  suppose  this  salt  to 
<ia-muriaie.  It  was  found  in  the  chemical  laboratory  by 
»r  Cumming,  in  the  form  of  a  black  powder  resembling  that 
ibagOy  and  was  contained  within  a  small  phial  which  the  late 
cir  Tennant  had  labelled  "  Iridium  and  Osmium"  My 
for  particularly  noticing  it  is  this ;  that  it  contains  the  most 
lie  body  1  have  ever  met  with.  When  exposed  to  the  action 
ignited  gas,  brilliant  metaUic  globules  are  dispersed  upon  the 
>aiu$ed  as  a  support,  and  a  brownish  angular  residue  is  left, 
Hced,  which  sustains  no  change,  nor  even  alteration  of  form^ 
)Qr,  by  any  further  continuance  of  the  heat. 
Ore  of  Iridium  and  Osmium  in  Grains, — Some  of  these  grains 
placed  in  a  charcoal  crucible,  were  fused  with  difficulty  into 
obule;  a  combustion  of  the  iridium  taking  place  the  whole 
accompanied  by  an  evident  volatilization.  The  globular 
i  was  afterwards  flattened  u]X)n  an  anvil  by  severe  shocks  of  a 
er.  The  metal  however  proved  to  be  so  exceedingly  hard 
was  only  partially  extended  by  this  pressure.  1  afterwards 
'oured  to  tile  it ;  hut  the  sharpest  Catron  files  would  scarcely 
it.  Constant  friction  during  30  minutes  was  necessary  to 
e  an  even  surface  of  metal.  It  then  exhibited  a  very  high 
of  metallic  lustre;  inferior  only  to  that  of  palladium  alloyed 
iclel. 

illoy  of  Silicium  and  Iron. — ^This  alloy  is  easily  obtained,  by 
;  a  bead  of  pure  silex^  after  fusion,  into  contact  with  a  l)ead 
e  iron  of  equal  bulk,  in  a  charcoal  crucible,  and  fusing  them 
er.  The  irofi^  at  this  exalted  temperature,  takes  all  the 
I  of  the  silex,  and  a  white  metal  is  developed,  consisting 
wholly  of  silicium,  combined  with  a  little  iron.  The  colour 
alloy  resembles  precisely  that  of  pure  silicium  obtained  by 
luction  of  the  earth.' 

deduction  of  Wood  Tin  and  Barytes. — I  have  placed  the  re- 
1  of  these  two  substances  together,  in  order  to  exhibit,  by 
f  analogical  process,  the  decisive  evidence  thereby  afibrded  of 
\tallic  ^se  of  larytes,  and  its  developement,  when  the  pure 
is  exposed,  per  se,  to  the  action  of  the  ignited  gas.  This 
place  equally,  whether  the  slag  of  baryies  be  supported  by 
s  made  of  slate,  porcelain,  pipe-clay,  or  of  iron.  For  the 
f  noticing  the  nature  of  the  deposit  made  upon  polished  iron, 
e  two  substances  which  were  the  subject  of  the  experiment, 
broeps  were  employed  in  the  present  instance.  The  forcible' 
ty  of  the  results  cannot  fail  to  strike  the  attention  of  every 
ist.  In  both  trials  the  coloured  flame  seems  immediately  to 
4e  the  revival  of  the  metal. 

4  Wood  Tin. — Fusion — deposition  of  a  while  ox\Ae  ot\  ^^  vcww 
V^kiei-colloufed  i2ame— scintillation^  dcuo\\ug  comX^^vs^^ 
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—escape  of  white  fuinqs^--slag,  of  a  jet>»bUdf;  flokn yJhrlnriwg 
netallic  lustre  to  tbe  action  of  the  fiW.  i ^  :':■ .' 

(B.)  Pure  J3ar^if^5.— Fusion-^-depositioQ  of  a  nitot-  Ofidft^ 
t)ie  iron  forceps— chrysolite-culoured  flaine^-acwUUatipm  dcMting 
combu^tioo— escape  of  white  fiimes — slag  of  a  jf$|r)iiidc  Cvdba^ 
disclosing  metallic  lustre  to  tlie  action  of  the  file. 

8.  Comnum  Black  Oxide  if  Manganese^^Sofot^  of  dkia  :Mdfti 
stance  taken  from  an  iron  retort,  aiur  having  Umq  panisAy  do* 
oxidated  in  the  preparation  of  oxygen  gas,  was  mUed  with  oil^  and 
exposed  to  the  ignited  gas  in  a  charcoal  cmciblf!.  Il  licnaaw 
speedily  fused  into  a  dark  globule,  which,  when  filedi  ei^bit^a 
brilliaiu  white  metallic  lustre,  resembling  that  of  tkim  flteial[4i 
lanfles.  .  ■<: 

9.  Granular  Tin  of  the  Molucca  Isles. — ^I  received  thb  sobstaace 
from  Professor  Tbunberg,  at  Upsal,  in  Sweden.  It  !s  hi  ttmfc  form 
of  black  grains  which  are  octahedrons.  Placed  on  themoal,  Atj 
were  speedily  fused,  and  their  fusion  was  aeoooipaoied  bf  wiohMf' 
coloured  flame,  which  immediately  preceded  the  rtvintl  of  thi 
metal,  in  a  malleable  state.  »-  :  '■^'' 

10.  Green  foliated  Oxide  of  Uranium  from  CofmoalLt  Vj0' 
tbe  first  action  of  the  ignited  gas  the  green  ccjoor  dkapptaitdi  ^liiF 
uranium  then  became  white.  Fusion  ensued;  attefluded  :»kh--» 
slight  but  decisive  smell  of  sulphur.  The  sufaataQce  iben  iqJiiBied 
a  vehement  ebullition,  accompanied  by  combuatioD^  feieM|flN|p 
that  of  iron.  Tbe  revival  of  the  metal  followed,  in  the  form  dN^ 
dark  reddish  brown  globule;  which,  when  filed,  exhibitcdl  a«M 
tallio  lustre  not  unlike  that  of  iron.  It  was  brittle^  and  atemed^f^ 
be  one  of  the  liardest  of  metals.  i' 'I'- 
ll. Experiments  with  Nickel. — A  brittle  regolus  beariof-Aft* 

name  of  this  metal,  had  been  purchased  of  Mr.  Knight^  in  FosleN 
lane.  It  was  exposed  to  the  actbn  of  the  ignited  gas  upon  a  chafiDoJt 
support,  and  a  copious  disengagement  of  arsenical  ftanea  iasiif«': 
diately  ensued;  filling  all  the  room  with  the  peculiar  odoiiv  <|' 
arsenic.    Fusion  and  combustion  followed;  and  tbe  eomboaiietf^ 
continued  to  be  exhibited  by  the  melted  metal,  even  after  thestl|p*^ 
cock  of  the  jet  was  closed,  and  the  gas  extinguished.    Tka  rtatdna 
was  a  brittle  metallic  globule.    Various  attempts  were  afterwardir 
made  to  obtain  the  metal  in  a  malleable  state,  but  without  socecsl)^ 
by  repeatedly  dissolving  it  in  diluted  nitric  acid,  and  cvaporatlaf 
the  aolution  to  dryness ;  adding  the  usual  process  of  a  aubaaqucit 
solution  and  eva])oration  by  means  of  pure  ammonia*  The  smeH  Mi- 
arsenic  during  its  fusion  was  always  perceptible,  and  the  rcudae  M- 
constantly  brittle.    Thisi^  remarkable;  because  1  obtained  thi' 
nickel  in  a  more  malleable  state  by  the  fusion  of  arsenicmi  nichd^'- 
or  hipfer^mchel;  and  the  process  has  been  described  in  the  accouiil'> 
of  my  former  experiments.*     (  succeeded   however  in  forodogq 
various  alloys  of  this  metal,  and,  among  others,  tl^e  following ;-«  ' 
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\  ld>  ^jtUog  ^  PaUadhwt  and  Nichl^This  beadtiful  alloy  proved 
to  be  to  far  malleable  that  it  admitted  of  being  ibttened  by  a 
Bonmiab  baminer  upon  an  anvil.  When  filed  and  polished,  its 
nthet'  becanoe  a  perfect  mirror ;  reflecting  more  light  than  any 
metallic  substance  with  which  I  am  acquainted.  It  would  afford  a 
useful  and  highly  ornamental  compound  in  the  arts;  perhaps  sur- 
passing in  lustre  the  most  splendid  metals  known ;  and  might  be 
advantageously  employed  in  making  mirrors  for  telescopes. 

13.  jilbn/  of  Nickel  with  Irwu — ^Thc  two  metals  were  fused 
together  in  equal  parts  by  bulk.  Previously  to  their  union  there  was 
a  frrid  combustion,  but  it  ceased  in  the  instant  of  their  combina- 
tioo.  Thefiision  was  afterwards  more  tranquil,  with  less  of  ebuni- 
tion;  the  residue  being  a  globule  of  white  and  very  splendid  metal. 

Other  Alloys  obtained  by  Fusion  before  ike  ignited  Gas. 

^  14.  jiUoy  of  Palladium  and  Copper. — ^The  two  metah  were 
bsodin  equal  parts,  by  Imlk,  and  seemed  to  unite  with  an  avidity 
as; jf  they  exercised  a  mutual  attraction  upon  each  other.  After 
their  union,  the  alloy  was  remarkably  fusible ;  and  its  fusion  was 
always  attended  with  a  partial  combustion  of  the  palladium,  Thb 
albyy  is  of  a  pale  colour,  and  easily  acted  upon  by  the  file ;  bat  il 
il  sqsceptible  of  a  very  high  polish. 

\-lSki  AUoif  of  Platinum  arnd  Copper. — The  metals  were  here 
epmbiped'  in  equal  parts  by  tceight.  The  alloy  is  remarkably 
fafliUe»  and  continued  in  a  state  (^  vehement  ebullition  after  the 
atiiictioo  of  the  gas.  It  is  soft ;  easily  filed ;  malleable ;  and  of 
a  pale  colour  resembling  that  of  pure  gold.  Indeed,  it  seems  as  if 
gild  might  be  thus  imitated,  both  with  regard  to  weight  and  to 
cqibur*  . 

16»  Alloy  of  Platinum  and  Iron  in  equal  Parts  by  fVeight.-^To 
this  alloy  1  alluded  in  the  beginning  of  my  letter.  The  combustion 
of  the  two  metals,  when  fused  together  in  a  charcoal  crucible,  ex- 
hibita  a  very  brilliant  firework.  It  is  malleable ;  but  so  hard  that  a 
file,  will  scarcely  touch  it ;  after  being  filed,  the  sur&cc  exhibits  a 
ncqr  bigh  degree  of  lustre. 

17-  Alloy  ofPlaiinum  and  Iron  in  equal  Paris  by  Bulk. — ^This 
aOay  is  always  ■  brittle.  In  cooling,  a  cavity  is  formed^  in  the 
centre  of  the  mass,  as  in  the  cooling  of  bismuth  5  and  it  is  studded 
With  a  minute  but  brilliant  crystallization. 

Walk  these  alloys  1  must  for  the  present  conclude  my  observa- 
tioDBiii  The  statement  1  have  already  made,  in  describing  them, 
viU  show  that  the  valuable  work  of  Lewis,*  although  generally 
CQiietiC,  la  inaccurate  upon  some  points.  1  might  extend  the  detail 
1  have  DOW  ofiered  to  a  much  greater  length  if  I  were  to  relate  all 
the  experiohents  wliich  I  have  made,  in  forming  metallic  com- 
pounds. Almost  every  combination  mentioned  by  Lewis,  witk 
fiatittum,  I  have  repeated,  and  many  that  he  lias  not  mentionedt 
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The  general  result  of  my  obiervmtioDs  has  excited  la  ,iny jniod  a 
hope,  that  the  means  I  have  used  will.be  applied  upon  a  more 
extended  scale  to  aid  the  arts  and  manufactures  of  this  countiy.  B| 
increasing  the  capacity  of  the  reservoir,  and  the  condensing  power 
of  the  apparatus,  the  diameter  of  the  jet  may  be  also  enlaiged; 
and  the  consequence  will  be,  that  a  power  of  fusion,  the  most  ex- 
traordinary, as  a  work  of  art,  which  the  world  ever  witnessed,  ipsy 
be  employed,  with  the  utmost  economy  both  of  space  and  expea- 
diture,  and  with  the  most  certain  safety.  As  far  as  mineral  sub. 
stances  are  concerned,  the  character  of  infusibiliiii  is  for  ever  anpir 
bilated.  Bvery  mineral  sul)stance,  not  even  excepting  pb^mbagi^ 
has  been  fused.  There  remains,  therefore,  only  one  substance^ 
namely,  charcoal^  to  maintain  this  character ;  and  if  1  have  leisure 
for  a  subsequent  dissertation,  I  trust  I  shall  be  able  Xf)  show  that 
charcoal  itself  exhibits  some  characteristics  of  a  fusible  body.  I 
must  postpone  my  remarks  upon  this  subject  for  a  season.  The 
duties  incumbent  upon  my  public  lectures  in  the  University  will 

Ceclude  the  possibility  of  my  making  any  further  experimeots 
fore  the  beginning  of  the  next  summer;  when,  if  any  tbinj^ 
should  occur,  that  may  be  deemed  worthy  of  insertion  in  your 
^nna/i,  it  «hall  be  duly  communicated. 

I  have  the  honour  to  be,  fft. 

CamMigm^  Jon.  S3,  1817.  EdWAHD   DaNIBL  ClARKK* 


Article  V. 

An  Essay  on  the  Oopas,  or  Poison  Tree  of  JavOj  addressed  to  th 
Honourable  Thomas  Stamford  Raffles,  Lieutetiant  Gouermr^ 
By  Thomas  Horsfield,  M.D.  (Communicated  to  the  Society 
by  the  President.)* 

1  HAVE  proposed  to  myself  in  the  following  Essay  to  offer  you  a 
short  account  of  the  oopas  of  Java.  I  feel  some  satisfaction  in 
being  able,  at  a  time  when  every  subject  relating  to  this  island  hai 
acquired  a  degree  of  interest,  to  furnish  you  with  a  faithful  de« 
scnption  of  the  tree,  made  by  myself  on  the  spot  where  it  growi} 
and  to  relate  its  effects  on  the  animal  system  by  experiments  per- 
sonally instituted  and  superintended  ;  and  I  flatter  myself  that  the 
practical  information  detailed  in  the  following  sheets  will  refute 
the  fiEibehoods  that  have  been  published  concerning  this  subject,  at 
the  same  time  that  it  will  remove  the  uncertainty  in  which  it  has 
been  enveloped. 

The  literary  and  scientific  world  has  in  few  instances  been  more 
grossly  and  impudently  imposed  upon  than  by  theaccountof  thepohqn 
oopas,  published  in  Holland  about  the  year  1780.    The  hbtory  and 

*  From  the  BdUvian  Transactions,  vol.  vii.    Pablisbed  at  Batavia  in  1814. 
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origin  of  this  celebrated  forgery  still  remains  a  mystery.  Foerscli,  who 
put  his  name  to  the  publication,  certainly  was  (according  to  infor- 
nation  I  have  received  from  creditable  persons  who  have  long 
resided  on  the  island)  a  surgeon  in  the  Dutch  East  India  Company^s 
service,  about  the  time  the  account  of  the  oopas  appeared**  It 
would  be  in  some  degree  interesting  to  become  acquainted  with  hit 
character.  I  have  been  led  to  suppose  that  his  literary  abilities 
were  as  mean  as  his  contempt  of  truth  was  consummate. 

Having  hastily  picked  up  some  vague  information  concerning 
the  oopas  he  carried  it  to  Europe,  where  his  notes  where  arranged, 
doubtless  by  a  different  hand,  in  such  a  form,  as  by  their  plausi- 
iiility  and  appearance  of  truth,  to  he  generally  credited. 

It  is  in  DO  small  degree  surprising  that  so  palpable  iv  fHlsehood* 
should  have  been  asserted  with  2k>  much  hi)ldnes«:,  and  have  re- 
tnained  so  long  without  refutation ;  or  that  a  subject  of  a  nature  so 
curious  and  so  easily  investigated,  relating  to  its  principal  colony, 
should  not  have  been  inquired  into  and  corrected  by  the  naturalistt 
of  the  mother  country. 

To  a  person  in  any  degree  acquainted  with  the  geography  of  the 
island,  with  the  manners  of  the  princes  of  Java,  and  their  relation 
to  the  Dutch  government  at  that  period,  or  with  its  internal  histoir 
during  the  last  50  years,  the  first  glance  at  the  account  of  Foersch 
must  have  evinced  its  falsity  and  misrepresentation.  Long  after 
it  had  been  promulgated,  and  published  in  the  different  public 
journals  in  most  of  the  langiiages  of  Europe,  a  statement  of  facts, 
amounting  to  a  refutation  of  this  account,  was  published  in  one  of 
the  volumes  of  the  Transactions  of  the  Batavian  Society,  or  in  one 
of  its  prefatory  addresses.  But  not  having  the  work  at  hand,  I 
cannot  with  certainty  refer  to  it,  nor  shall  I  enter  into  a  regular 
examination  and  refutation  of  the  publication  of  Foersch,  which 
is  too  contjemptible  to  merit  such  attention. 

Bujt  though  the  account  just  mentioned,  in  so  far  as  relates  to 
the  situatfon  of  the  poison  tree,  to  its  effects  on  the  surrounding 
jcountry,  and  to  the  application  said  to  have  been  made  of  the  oopas 
on  criminals  in  ditierent  patits  of  the  island,  as  well  as  the  descrip* 
tion  of  the  poisonous  substance  itself^  and  its  mode  of  collection, 
has  been  demonstrated  to  be  an  extravagant  iorgevy^  the  existence 
of  a  tree  on  Java,  from  whose  sap  a  poison  is  prepared,  equal  ia 
fatality,  when  thrown  into  the  circulation,  to  the  strongest  animal 
poisons  hitherto  known,  is  a  fact,  which  it  is  at  present  my  object^ 
to  establish  and  to  illustrate. 

The  tree  which  produces  this  poison  is  called,  antslmr^  and  grov» 
in  the  eastern  extremity  of  the  island.  Before  1  proceed  to  the 
description  of  it,  and  of  the  effects  produced  by  this  poison,  I 
inust  priemise  a  few  remarks  on  the  history  of  its  more  accurate, 

/  ...  , 

•  Fon'i>rh  was  a  surgeon  of  the  third  dassat  Samiras|;  in  illc  jear  17T9.  Hit 
^ccouot  of  tbe  oopas  tree  appeared  in  1783^ 
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ihvetll^fltibri,  ancT  oil  the  circumstances  which  have  lately  conta- 
buted  to  bring  a  fuiUifuI  account  of  this  subject  [>efore  the  public, 

At  the  time  I  was  prusecuting  my  inquiries  into  the  botany  and 
niturat  history  of  the  island  on  behalf  of  the  Dutch  government, 
Mr.  Lesehenault  de  la  Tour,  a  French  naturalist,  was  makia^  a 
private  collection  of  objects  of  natural  history  for  the  governor  of 
the  north-ea.ct  coast  of  Java.  He  shortly  preceded  me  in  my  visit 
to  the  eastern  districts  of  the  Island,  ana  while  I  was  on  my  route 
fit)m  Sourabaya  in  that  direction,  [  received  from  him  a  communi- 
caiion  containing  an  account  of  the  poison  tree,  as  lie  found  it  in 
the  province  of  Blambangan.  I  am  induced  to  malice  this  stale- 
mcDt,  in  order  to  concede,  as  far  as  regards  myself,  to  Mr.  LescbCr 
nault  de  la  Tour,  in  the  fullest  manner,  the  priority  in  obsenrillg 
ihe  oopas  of  Java.  I  do  this  to  prevent  any  reflection,  in  esse  « 
claim  to  the  discovery  sliould  be  made  at  a  future  period  :  biit  I 
niiist  be  pennitied  to  add,  in  justice  to  the  series  of  inquiries  which 
engaged  me,  and  the  manner  in  which  tliey  were  carried  on,  that 
the  knowledge  of  the  existence  of  this  tree  was  by  no  means  uo- 
coramon  or  secret  in  the  district  of  Blambangan,  m  the  environs  of 
Banyoo-wangee ;  that  the  commandant  of  the  place,  a  inan  of 
some  curio«ity  and  inquiry,  was  acquainted  with  it,  and  that  it 
could  not  (in  all  probability)  have  escaped  the  notice  of  a  person, 
who  made  the  vegeiable  productions  an  object  of  particular  inquiry, 
ind  noted  with  minute  attention  every  thing  that  lelatcd  to  theii 
history  and  operation. 

It  is  in  fact  more  surprising  that  a  subject  of  so  much  notoiiciy 
in  the  district  of  Blambangan,  and  of  so  great  celebrity  and  mis- 
representation in  every  other  part  of  the  world,  should  so  long 
have  remained  unexplored,  than  that  it  should  finally  have  been 
noticed  and  described  ;  and  since  my  visit  to  that  province  I  have 
more  than  once  remarked  the  coincidence  which  led  two  persons  of 
nations  different  from  each  other,  and  from  that  which  has  loog 
lieen  in  possession  of  the  island,  who  commenced  their  inquiries 
without  any  previous  communication  and  with  different  objects  In 
view,  within  (he  period  of  about  six  months,  to  visit  and  examine 
the  oopas  tree  of  Java. 

The  work  of  Rumpbius  contains  a  long  account  of  the  oopai, 
under  the  denomination  of  arbor  toxicaria ;  the  tree  docs  not  grow 
on  Amboina,  and  his  desirlptlon  was  made  from  the  information 
he  obtained  from  MacasiiHr. 

His  figure  was  drawn  from  a  branch  of  that  which  was  called  the 
male  tree,  sent  to  him  from  the  same  place,  and  established  the 
identity  of  the  poison  tree  of  Macassar  and  the  other  eastern  blands 
with  the  antshar  of  Java. 

The  account  of  this  author  is  too  extensive  to  be  abridged  in  this 
place,  it  concentrates  all  that  has  till  lately  been  published  on  this 
subject :  but  the  relation  is  mixed  with  many  assertionsand  remarks 
of  a  fabulous  nature,  and  it  b  highly  probable  that  it  was  consuhed 
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ID  the  fiibrication  of  Foersch's  story.  It  iS|  however,  highly  in- 
tefestiDgy  as  it  gives  an  account  of  the  effects  of  the  poisoned  darts^ 
fanaetiy  employed  in  the  wars  of  the  eastern  islands,  on  the  human 
qfttem^  mhI  of  the  remedies  by  which  their  effect  was  counteracted 
and  eured. 

Hie  simple  sap  of  the  arbor  toxicaria  (according  to  Rumphius) 
is  harmless,  and  requires  the  addition  of  ginger  and  several  sub- 
stances analogous  to  it,  such  as  ledoory  and  lamiioegang,  to  render 
it-  active  and  mortal.  In  so  far  it  agrees  with  the  autshar,  which, 
ifr  its  simple  state,  is  supposed  to  be  inert,  and  before  being  used  as 
a  poison  is  subjected  to  a  preparation  which  will  be  described  after 
die'  history  of  the  tree.  The  same  effervescence  and  boiling, 
which  occurs  on  the  mixture  of  the  substances  added  to  the  milky 
jriee  by  the  Javanese  in  Blambangan,  has  been  observed  in  the 
preparation  of  the  poison  of  Macassar,  and  in  proportion  to  the 
viofence  of  tliese  effects  the  poison  is  supposed  to  be  active. 

A  dii^ertation  has  been  published  by  Chrisp.  Aejmlaeus  at  Upsal, 
ifhich  contains  the  substance  of  the  account  of  Rumphius;  an 
extract  firom  it  is  given  in  Dr.  Duncan's  Medic.  Coment.  for  the 
Jear  17^^  ^1*  li-  decad.  v. 

It  appears  from  the  account  of  Rumphius  that  this  tree  is  also 
iband'on  Borneo,  Sumatra,  and  Bali. 

Besides  the  true  poison  tree,  the  oopas  of  the  eastern  islands  and 
Ae  autshar  of  the  Javanese,  this  island  produces  a  shrub,  which, 
at  ftr  as  observations  have  hitherto  been  made,  b  peculiar  to  tlie 
same,  and  by  a  different  mode  of  preparation,  furnishes  a  poison 
far  ekceeding  the  oopas  in  violence.  Its  name  is  tshettiky  and  its 
specific  descrtpticm  will  succeed  to  that  of  the  antshar.  The  genus 
Itts-not  yet  been  discovered  or  described. 

Descripiian  of  the  Antshar. — ^The  antshar  belongs  to  the  twenty- 
first  class  «f  Linnseus,  the  monoecia.  The  male  and  female 
fldwen  are  pltnloced  in  catkins  (amenta)  on  the  same  branch,  at  no 
freat  distance  from  each  other ;  the  female  flowers  are  in  general 
above  the  male. 
The  characters  of  the  genus  are : 

Male  Flower. — Calix,  consisting  of  several  scales  which  are 
imbricate ;  corolj  none ;  stamens,  filaments  many,  very  short,  cO- 
nired  by  the  scales  of  the  receptacle-anthers. 

The  receptacle  on  which  the  filaments  are  placed  has  a  conical 
fenn,  abrupt^  somewhat  rounded  above. 

Female  i^/ozi^^.-^Catkins  ovate ;  caiix,  consisting  of  a  number 
of  imbricate  scales  (generally  more  than  in  the  male)  containing 
dne  flower ;  corol,  none ;  pistil,  germ  single,  ovate  erect ;  styles, 
two,  long,  slender,  spTe^mttgy stigmas,  simple  acute;  seed^veasel, 
an  oblong  drupe,  covered  with  the  calix  5  seed,  an  ovate  nut  with 
one  cell. 

^  Specific  description.'^The  antshar  is  one  of  the  largest  trees  ia 
Ae  forest  of  Java. — ^The  stem  is  cylindrical,  perpendicular,  and 
lisif  completely  naked  to  the  hei^t  of  60,  'JO,  or  SO  {^tv.%   ^^%t 
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the  wNrfiiceof  the  ground  it  spreads  obliquely,  dividkigiata  lifimc* 
foua  broftd  append^s  or  wings,  much  like  the  canmium  comnum^^ 
and  severd  others  of  our  large  forest  trees.     It  is  covered  with  a 
whitish  bark,  slightly  bursting  in  longitudinal  furrows:  near  the 
ground  this  bark  is,  in  old  trees,  more  than  half  an  inch  thick, 
and,  upon  being  wounded,  yields  plentifully  the  milky  juice  from 
which  the  celebrated  poison  is  prepared.    A  puncture  or  inlciskw 
being  made  in  the  tree,  the  juice  or  sap  appears  oozing  out,  oft' 
yellowbh  colour;  (somewhat  frothy)  from  old  trees,  paler;  and' 
uearly  white  from  young  ones :  when  exposed  to  the  air  its  surfaee 
becomes  brown.     l*he  consistence  very  much  resembles  milk,  only 
it  is  thicker,  and  viscid*     This  sap  is  contained  in  the  true  bark  (or 
cortex)  which,  when  punctured,  yields  a  considerable  quantity,  so 
that  in  a  short  time  a  cup  full  may  be  collected  from  a  large  tree. 
The  inner  bark  (or  liber)  is  of  a  close  fibrous  texture,  like  that  of 
the  morus  papyrifera^  and  when  separated  from  the  other  baiky- 
and  cleansed  from  the  adhei ing  particles,  resembles  a  coarse  piece 
of  linen.     It  has  been  worked  into  ropes,  which'  are  very  strong,' 
and  the  poorer  class  of  people  employ  the  inner  bark  of  younger* 
trees,  wliich  is  more  easily  prepared,  for  the  purpose  of  making  a 
ooarse  stuff  which  they  wear  when  working  in  the  fields.     But  it 
requires  much  bruising,  washing,  and  a  long  immersion  in  water 
before  it  can  be  used ;  and  even  when  it  ap|)ears  completely  puri- 
fied, persons  wearing  this  dress,  on  being  exposed  to  the  rain,  aia ' 
afiected  with  an  intolerable  itching,  which  renders  tlieir  flimsy 
covering  almost  insup|)ortable. 

It  will  appear  from  the  account  of  the  manner  in  which  thc- 
poison  is  prepared,  that  the  deleterious  quality  exists  in  the-  guflli 
a  small  portion  of  which  still  adhering  to  the  bark,  produces,  whett  ■ 
it  becomes  wet,  this  irritating  effect ;  and  it  is  singular,  that  tius 
property  of  the  prepared  bark  is  known  to  the  Javanese  in  all  plaoet' 
where  the  tree  grows,  (for  instance  in  various  parts  of  the  provinces' 
of  Bangil  and  Malang,  and  even  at  Onarang)  while  the  preparation' 
of  a  poison  from  its  juice,  which  produces  a  mortal  effect  when^' 
introduced  into  the  body  by  pointed  weapons,  is  an  exclusive  art  of 
ihe  inhabitants  of  the  eastern  extremity  of  the  island. 

One  of  the  Regents  in  the  eastern  districts  informed  me,  thal^' 
having  many  years  ago  prepared  caps  or  bonnets  from  the  inner 
bark  of  the  antshar,  which  were  stiffened  in  the  usual  manner  with 
thick  rice  water,  and  handsomely  painted,  for  the  purpose  of  deco'  - 
vating  his  mantries,  they  all  decidedly  refused  to  wear  them,  assert* 
ing.  that  it  would  cause  their  hair  to  fall  out. 

The  stem  of  the  antshar  having  arrived  at  the  before-mentioneil' 
height,  sends  off  a  few  stout  branches,  which  spreading  nearly' 
horizontally  with  several  ureguiar  curves,  divide  into  smaller 
branches  aiid  form  a  hemispherical,  but  not  very  regular  crown* 
The  external  branches  arc  short,  have  several  unequal-  bends,  and 
areicovetedwith  ft  brown  bark;.  .      .   .     .. 

The  leaves  are  alternate^  oblong,  heart-shaped>  somewhat  nar-^ 
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rower  towards  the  base,  entire,  with  a  waving^  or  undukted  mai^iny 
which  sometimes  has  a  few  irregular  sinuosities*  The  longitudinal 
nerve  divides  the  leaf  somewhat  obliquely,  and  the  inferior  division 
is  generally  the  larger.  The  point  is  irregular;  some  are  rounded 
at  the  end,  others  run  off  almost  abruptly  to  a  short  point.  The 
upper  suriace  is  shining  and  nearly  smooth ;  some  widely  dispersed 
short  villi  are  observed  on  it ;  the  infierior  surface  is  lightly  rough, 
reticulated,  and  marked  with  oblique-parallel  veins.  ll>e  petiole  is 
short.  The  flowers  are  produced  towards  the  extremity  of  the 
outer  branches,  in  a  few  scattered  catkins ;  the  common  peduncle 
of.  the  noales  is  slender  and  long ;  that  of  the  females  is  shorter. 

Previous  to  the  season  of  flowering,  about  the  beginning  of  Jone^ 

the  tree  sheds  its  leaves,  which  re-appear  when  the  male  flowers 

have  completed  the  oflice  of  fecundation.    It  delights  in  a  fertile 

afld  not  very  elevated  soil,  and  is  only  found  in  the  largest  forests. 

I  first  met  with  it  (the  antshar)  in  the  province  of  Poegar,  on-  my 

way  to  Banioowangee  $  in  the  province  of  Blambangan  I  visited 

faiur  or  five  aifferent  trees,  from  which  this  description  has  been 

made,  while  two  of  them  fumishod  the  juice  for  the  preparation  of 

the  oopas.    The  largest  of  these  trees  had,  where  the  oblique 

sppendages  of  the  stem  entered  the  ground,  a  diameter  of  at  least 

ten  feet ;  and  where  the  regularly  round  and  straight  stem  began^ 

the  extent  of  at  least  ten  feet  between  the  points  of  two  opposite 

sppendages  at  the  surface  of  the  ground,   its  diameter  was  full 

three  feet.     I  have  since  found  a  very  tall  tree  in  Passooroowang, 

near  the  boundary  of  Malang,  and  very  lately  I  have  discovered 

Mveral  young  trees  in  the  forests  of  Jai^ra,  and  one  tree  in  the 

viciaity  of  Onarang.    In  ail  these  places,  though  the  inhabitants  are 

UQscquainted  with  the  pre|)aration  and  effect  of  the  poison,  they  dis« 

tingaish  the  tree  by  the  name  of  Antshar.     From  the  tree  I  found 

ilk  the  province  of  Passooroowang  I  collected  some  juice,  which 

«fls  nearly  equal  in  its  operation  to  that  of  Blamhangan.    One  of 

the  experiments  to  be  related  below  was  made  with  the  oopas  pre^ 

piftd  by  myself,  after  my  return  to  the  chief  village.    I  had  some 

dfficulty  in  inducing  the  inhabitants  to  assist  me  in  collecting  the 

juice,  as  they  feared  a  cutaneous  eruption  and  inflammation,  re- 

Mflsbling,  according  to  the  account  they  gave  of  it,  that  produced 

hf  the  ingas  of  this  ibland,  the  r/ius  vemix  of  Japan,  and  the  rAui 

niicam  of  North  America:  but  they  were  only  affected  by  a  slight 

hsit  and  itching  of  the  eyes.    In  clearing  the  new  grounds  in  the 

,  caviroas  of  Banjoowangic  for  cultivation,  it  is  with  much  difficulty 

the  inhabitants  cati  be  made  to  approach  the  tree,  as  tliey  dread  the 

cutaneous  eruption  which  it  is  known  to  produce  when  newly  cut 

down.    But  except  when  the  tree  is  largely  wounded,  or  when  it  is 

.  Ulcd,  by  which  a  large  portion  of  the  juice  is  disengaged,  the 

cQuvia  <^  which  mixing  with  the  atmosphere,  affect  ^the  persona 

'  npoied  to  it  with  the  symptoms  just  mentioned,  the  tree  may  be 

approached  and  ascended  like  the  other  common  trees  in  the  forests. 
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The  antshiir,  like  the  trees  in  its  ne^hbourbood,  if  on  all  nda 
■uiTounded  by  slirulis  ntid  plants;  in  no  instance  have  I  observd 
ihe  gmund  naked  ur  barren  in  its  immediiite  circumference. 

The  Ixrgeai  tree  1  met  wiih  in  Blambangan  was  so  closely  tn- 
vironed  by  the  cuiomon  trees  and  shrubs  of  the  forest  in  which  it  ' 
grew,  tliHt  it  was  with  difficulty  I  could  approach  it.  Several  vine 
and  climbing  shrubs,  in  complete  health  and  vigour,  adhered  toil 
«nd  ascended  lo  nearly  tialf  its  height.  And  at  the  time  !  visited 
the  tree  and  collected  the  juice,  I  was  forcibly  struck  with  the 
egregious  misrepresentation  of  Koersoh.  iseveral  young  trees  spon- 
taneously sprung  from  seeds  that  had  fallen  from  the  parent,  re- 
minded me  of  a  line  in  Darwin's  Botanic  Garden : — 
"  Ctiained  al  bii  raol  (no  icioii  Dcmoaa  dxell." 

While  in  recalling  his  beautiful  description  of  the  oopM,  Wf 
vicinity  to  the  tree  gave  me  reason  to  rejoice  that  it  is  founded  W 
fiction.  The  wood  of  the  antshar  is  white,  lighl  and  of  a  spang 
appearance. 

Deicriplion  of  the  TAiitik. — The  fructification  of  the  tsfaitldE  a 
still  unknown;  after  all  possible  research  in  the  district  where  fl 
grows,  I  have  not  been  able  to  find  it  in  a  floweiing  state. — It  b  I 
Iwge  winding  shrub. 

The  root  extends  creeping  to  a  considerable  distance,  parallel  tO 
the  surface  of  the  earth,  sending  oft'  small  fibres  at  di&erent  curves, 
while  the  main  root  strikes  perpendicularly  into  the  ground. 

Ib  large  individuals  it  has  a  diameter  of  two  or  three  inches;  it 
is  covered  with  a  reddisb-brown  bark,  containing  a  juice  of  the 
same  colour,  of  a  ))ecu]Iar  pungent,  and  somewhat  nauseous  odour. 
From  this  bark  the  poison  is  prejiared. 

The  stem,  which  in  general  is  shrubby,  sometimeB  acquires  the 
%\ia  of  a  small  tree;  it  is  very  irregular  in  its  ascent  and  distribu* 
tion :  having  made  several  large  bends  near  the  surface  of  the  earlb 
it  divides  (at  long  iniervaU]  into  numerous  branches,  which  attach 
themselves  to  the  neighlnturing  objects  and  pursue  a  winding  coutse, 
at  no  great  distance  from  the  ground  and  nearly  parallel  to  it.  in 
some  instances  the  stem  rises  and  ascends  to  the  top  of  large  trees; 
its  form  is  completely  cylindrical,  and  it  is  covered  with  a  grey 
■potted  bark. 

The  lesser  branches  arise  from  the  stem  in  pairs  (opposite)  and 
are  very  Ion;;,  slender,  cylindrical,  divergent,  or  spreading,  and 
covered  with  a  smooth  grey  shining  bark ;  on  these  the  leaves  are 
placed  opposite,  in  single  pairs  or  on  a  common  footstalk,  pinnate 
ia  two  or  three  pairs ;  they  are  egged,  spear-shaped,  entire,  ter- 
minating in  a  long  narrow  point,  completely  smooth,  and  shining 
on  the  upper  surface,  with  a  few  parallel  veins  beneath. — The 
petioles  are  short  and  somewhat  curved.  Towards  their  exireouiy 
the  shoots  produce  cirrhi  or  tendrils,  which  appear  without  any 
regular  dbtiibution  opposite  to  the  leaflets ;  and  some  bnmclies  vt 
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entijirelv  without  them :  tfac^  are  about  an  inch  long,  slendery  com-* 
prenea^  and  fpirally  tin-ned  back  (recunrati):  at  riie  end  near  their 
base  a  small  sCipula  is  found. 

The  tshettik  ^rows  only  in  close,  shady,  a1ntos^  inaocestible 
forests^  in  a  deep,  black,  fertile,  vegetable  mould.  It  is  veiy 
i^rely  met  with,  even  in  the  wildernesses  of  Blambangan. 
:t  .1.  Prepqratwn  of  the  Antshar. — ^This  process  was  performed  for 
me  by  an  old  Javanese,  who  was  celebrated  for  his  superior  skill  ia 
liaaparing  the  pcHSon.  About  ei^ht  ounces  of  the  juice  of  the 
antshar,  which  had  been  collected  the  preceding  evening  in  the 
ntual  manner^  and  preserved  in  the  joint  of  a  bamboo^  was  care- 
fully strained  into  a  bowl.  The  sap  of  the  following  substances^ 
which  had  been  finely  grated  and  bruised,  was  carefully  expressed 
and  poured  into  It:  viz.  arum,  nampoo  (Javanese),  kaemferia 
pjlRnga,  konishur^  amomum  bengley^  (a  variety  of  zerumbed)  com- 
ilMloRfon  and  garlic ^  of  each  about  half  a  dram ;  the  same  quan- 
lita^  of  fipely  powdered  black  pepper  was  then  added^  and  the 
Aixture  stirred. 

ai 'Pie:  imparer  now  took  an  entire  fruit  of  the  capsicum  Jruticosuim 
Of  Guinea  peppar,  and  having  opened  it,  he  carefully  separated  a 
4|nttla;Beed,  and  placed  it  on  the  fluid  in  the  middle  of  the  bowl.  ■ 
The  seed  immediately  began  to  reel  round  rapidly,  now  forming 
^fcgq)^  cirdey  then  darting  towards  the  margin  of  the  cup,  with 
>jgffpepiibla  cpmmotion  on  the  surface  of  the  liquor,  which  con* 
tBQed  about  -one  minute.  Being  completely  at  rest,  the  same 
fjnui^ij  of  pepper  was  again  added,  and  another  seed  of  the  cap- 
wm  laid  on  as  btefore :  a  similar  commotion  took  place  in  the 
fludaf  .but  iaaless  degree,  and  the  seed  was  carried  round  with 
duDinished    rapidity.       The   addition  of  the  same  quantity    of 

E)er  was  repeated  a  third  time,  when  a  seed  of  the  capsicum 
g  carefully  placed  in  the  centre  of  the  fluid,  remained  quiet, 
g  a  regular  circle  about  itself  in  the  fluid,  resembling  the 
•of  the  moon.    This  is  considered  as  a  sign  that  the  preparation 
^.-poison  is  complete. 
gljUie  dried  milk  of  the  antshar  having  been  preserved  close  a 
.  apiderablfi  time,  can  still  be  prepared  and  rendered  active.    A 
[#jfiptity  which   I  had  collected  about  two  months  before,  was 
I  mtedi  in  the  following  manner  by  the  same  person  who  prepared 
%Lfre8h  juice.     Being  infused  in  as  much  hot  water  as  was  barely 
wpiept  well  to  dissolve  it,  it  was  carefully  stirred  till  all  the  par^ 
1|)£i  aoluble  in  water  were  taken  up;  a  coagulum  of  resin  re~ 
J|^i|^..  undissolved,  this  was  taken  up  and  thrown  away.    The 
~  IfVior  .Was   now  trciated    with   the  spice?  above-mentioned,    the 
Knecimd  the  seed  of  the  capsicum,  in  the  same  manner  as  the 
Iphjvuaa^,  The, same  whirling  motion  occurred  as  above  described 
«ij^  s^  l^iog  placed  in  the  centre.    Its  activity  will  appear 
^QOi  one  of.  the  experiments  to  be  related. 
.i..(^  %  T^Z/i^r-'I'be  bark  of  the  root  ia  carefully  separated, 
m  cleared  of  all  the  adherent  earth ;  a  proportionate  a\]AxiVL\N  ^ 
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water  b  poared  on,  and  it  is  boiled  about  an  hour,  wliekk  the  fluid 
is  carefully  filtered  through  a  white  cloth.  It » then  exposed  to  dw 
fire  again^  and  boiled  down  to  nearly  the  consistence  vf  an  extract; 
in  this  state  it  much  resembles  a  thick  syrup.  The  folk)wiDg 
apices  having  been  prepared  as  above  described,  are  added  in  iht 
same  proportion  as  to  the  antshar,  viz.  kaempferia  galanga»  {kofits* 
hur,)  soonty  &c.  Dskey,  for  common  onion^  garlic,  and  black 
pepper. 

The  expressed  juice  of  these  is  poured  into  the  vessel,  which  ii 
mice  more  exposed  to  the  fire  a  few  minutes,  when  the  preparation 
is  complete.  The  oopas  of  both  kinds  must  be  preserved  in  veiy 
dose  vessels. 

Experiments. — I.  With  the  Antshar^ 

Exper.  1. — ^A  dog  of  middling  size  was  wounded  in  the  moscbl 
of  the  thigh  with  an  arrow  that  had  been  immersed  into  the  newlf 
prepared  oopas,  and  had  been  exposed  to  the  air  one  night,  ia 
three  minutes  he  seemed  uneasy,  he  trembled  and  bad  occasioiial 
twitchings,  his  hair  stood  erect,  he  discharged  the  contents  of  hii 
l)ow,els.  An  attempt  was  made  to  oblige  him  to  walk  but  he  ooaU 
with  difficulty  support  himself.  In  eight  minutes  he  began  10 
tremble  violently,  the  twitching  -continued,  and  his  breathing  was 
hasty.  In  12  minutes  he  extended  his  tongue  and  licked  his  iawi| 
he  soon  made  an  attempt  to  vomit.  In  IS  minutes  he  hadvioiefllt 
contractions  of  the  abdominal  and  pectoral  muscles,  followed  bj 
vomiting  of  a  yellowish  fluid.  In  15  minutes  the  vomiting  ie« 
curred.  In  16  minutes,  almost  unable  to  support  himself,  wA 
violent  contraction  of  the  abdominal  muscles.  In  17  minutes  lie 
threw  himself  on  the  ground,  his  respiration  was  laborious,  and  ha 
vomited  a  frothy  matter.  In  19  minutes  violent  retching,  wiA 
interrupted  discharge  of  a  frothy  substance  from  his  stomach.  lil 
21  minutes  he  had  spasms  of  the  pectoral  and  abdominal  museki^ 
his  breathing  was  very  laborious,  and  the  frothy  vomiting  continnd* 
In  24  minutes  in  apparent  agony,  turning  and  twisting  himself} 
rising  up  and  lying  down,  throXving  up  froth.  In  25  minutes  he 
fell  down  suddenly,  screamed,  extended  his  extremities  convulse^ 
discharged  his  excrement,  the  froth  falling  from  his  mouth.  Oft 
the  26th  minute  he  died. 

Dissection, — ^The  abdomen  being  opened  about  five  minatas 
after  death,  a  small  quantity  of  a  serous  fluid  was  found  in  dx 
cavity ;  the  liver,  intestines,  and  other  viscera  were  natural. — In 
the  stomach  a  yellowish  frothy  mucilage  was  found  adhering  to  Aie 
internal  coat,  which  was  contracted  into  wrinkles. 

In  the  thorax  the  lungs  were  of  an  elegant  florid  colour,  and 
gorged  with  blood,  the  pulmonary  vessels  exhibiting  through  didr 
coats  a  florid  sanguinary  fluid :  on  puncturing  the  ascending  aorta 
the  blood  gushed  out  of  a  florid  colour. 

In  the  vense  cavsB  the  blood  was  of  the  usual  dark  hue,  and  OB 
puncture  flowed  out  forcibly.    The  muscles  of  the  extremite 
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were  remarkably  pale :  on  tracing  the  wound,  it  was  found  in- 
flamed, and  in  two  plaices  along  its  course  a  small  quantity  of  blood 
was  found  efiusecf  between  the  muscle  and  tendon. 

Exper.  2. — A  dog  about  four  months  old  was  pricked  in  the 
muscles  of  the  thigh  with  the  oopas  that  had  been  prepared  from 
the  juice  I  collected  in  Poegar ;  the  poison  had  remained  on  the 
arrow  about  48  hours.  In  th^ee  minutes  he  began  to  tremble,  and 
the  wounded  limb  shook  more  considerably;  he  soon  began  to 
droop,  hung  his  head,  and  extending  his  tongue,  licked  hb  jaws. 
In  four  minutes  he  began  to  retch ;  on  the  eighth  minute  he 
vomited,  with  violent  and  painful  contraction  of  the  pectoral  and 
abdominal  muscles,  which  agitated  his  whole  frame.  In  nine 
minutes  he  vomited  again  with  convulsive  violence ;  the  secretion 
of  saliva  was  much  increased,  he  stretched  out  his  fore-legs  as  if  he 
eould  with  diiSculty  support  himself,  his  head  hanging  to  the 
jaound;  his  breathing  was  slow  and  laborious.  In  11  minutes  he 
urew  up  frothy  matter,  with  violent  contraction  of  the  abdominal 
foA  pectoral  muscles,  and  throwing  himself  on  the  ground,  cried 
oat  violently.  In  12  minutes  the  vomiting  returned,  he  cried  more 
noiently,  was  seized  with  convulsions,  extended  his  extremities^ 
and  on  the  13th  minute  he  died. 

Oo  dissection  a  small  quantity  of  serum  was  found  in  the  abdo- 
-)nen.  The  intestines  were  natural,  the  liver  was  much  distended 
with  blood,  as  also  the  vessels  of  the  kidneys. 

The  stomach  still  contained  some  aliment. 

In  the  thorax  the  lungs  were  of  a  beautiful  crimson  colour  and 
.  Ac  vessels  strongly  distended ;  on  puncturing  the  aorta  the  blood 
bounded  out  forcibly  of  an  elegant  florid  colour ;  collected  in  a  cup ' 
$tsoon  coagulated;  from  the  vense  cavae  the  blood  also  sprung  out 
Krcibly  of  a  dark  livid  colour. 

The  vesseb  on  the  surface  of  the  brain  were  more  than  naturally 
[.  iriected  with  blood;  as  were  the  longitudinal  and  frontal  sinuses. 
Jine  wound  was  as  in  the  last  instance. 

Exper»  3. — ^An  animal  called  gendoo  by  the  Javanese  (the  lemur 
jvolaos  of  Linnseus)  was  pricked  in  the  cavity  of  the  ear  with  a 
kixture  of  the  simple  unprepared  fresh  juice  of  antshar,  with  a 
little  extract  of  tobacco.  It  felt  the  effects  very  soon,  and  during 
the  first  minutes  it  was  very  restless ;  on  the  fifth  minute  it  became 
drooping.  In  10  minutes  it  was  convulsed,  and  soon  became 
ibotionless  and  apparently  insensible.     On  the  20th  minute  it  died. 

It  must  be  remarked  that  this  animal  is  uncommonly  tenacious 
•flife. 

In  attempting  to  kill  it  for  the  purpose  of  preparing  and  stuffing, 
k  has  more  than  once  resisted  a  violent  strangulation  full  15  minutes. 

Exper*  4. — A  young  Intra  (welinsang  of  the  Javanese)  was 
pBDCtured  near  the  anus  in  the  muscles  of  the  abdomen,  with  the 

I  Ample  fresh  juice  of  the  antshar,  mixed  with  a  little  extract  of 
ItniiiDODium  ;  very  soon  after  the  puncture  the  animal  became  rest- 
km,  and  holding  it  in  my  hand^  1  could  perceive  con\u\<\vvi  \w\\si\v- 

o  2 


212  On  the  Poison  Tree  of  Jam.  [M^itCB^ 

ings  of  the  muscles.  In  15  minutes  it  began  to  retcb,  had  an 
increased  flow  of  saliva,  and  extended  the  tong\|e :  the  abdominal 
muscles  acted  violently,  and  at  intervals  were  strongly  contracted 
about  the  pelvis.  In  20  minutes  it  was  convulsed,  very  restless 
during  the  intervals,  and  made  repeated  efforts  to  vomit  without 
throwing  up  any  thing :  the  convulsions  increased  in  frequency  and 
Tiolence  until  the  25th  minute,  when  the  animal  died. 

Exper.  5. — A  small  dog  was  wounded  in  the  asual  manner  in 
the  muscles  of  the  thigh  with  the  simple  unprepared  milk  of  the 
antshar.  From  the  moment  of  the  puncture  he  continued  barking 
and  screaming  incessantly  eight  minutes;  he  now  extended  hb 
tongue,  licked  his  jaws,  was  seized  with  twitchings  of  the  extre- 
mities and  with  contractions  of  the  abdominal  moscles,  and  dis- 
charged the  contents  of  his  bowels.  On  the  10th  minote  he 
sprung  up  suddenly  and  barked  violently,  but  soon  became  ex- 
hausted and  laid  down  quietly  on  the  ground.  On  the  12th  minute 
he  fell  prostrate,  was  convulsed,  after  which  having  remained 
apparently  motionless  one  minute,  the  convulsions  recurred  widi 
greater  force.     On  the  Hth  minute  he  died. 

On  dissection  all  the  vessels  in  the  thorax  were  found  excessively 
distended  with  blood. 

In  the  abdomen  the  stomach  was  almost  empty,  but  distended 
with  air  and  its  internal  coat  covered  with  froth.  The  vessds  of 
the  liver  were  gorged  with  blood. 

Exper.  6. — A  bird  of  the  genus  ardea,  somewhat  smaller  tbaa 
a  fowl,  was  wounded  in  the  muscles  of  the  abdomen  with  a  dart 
covered  with  the  unprepared  milk  of  the  antshar.  On  the  sixth 
ininute  dfter  the  puncture  it  died,  v/ithout  exhibiting  much  of  the 
effects  of  the  poison,  having  been  held  in  the  hand  to  prevent  its 
escape.  ^■ 

Exper,  7« — A  bird  of  the  same  genus  (as  employed  in  the  hit  i 
experiment)  was  wounded  in  the  muscles  of  the  inferior  part  of  ^ 
the  wing,  with  the  unprepared  milk  of  the  antshar,  collected  firoH  ] 
a  different  tree  in  the  province  of  Blambangan.  In  15  minutes  he  \ 
threw  up  a  yellow  matter  from  his  stomach  and  trembled.  In  20  i 
minutes  he  died,  having  previously  been  convulsed.  i 

Exper.  S. — A  mouse  was  punctured  in  the  muscles  of  the  fiwc-  \ 
leg,  near  the  articulation,  with  the  prepared  poison.  He  imme-  , 
diately  shewed  symptoms  of  uneasiness,  running  round  rapidly,  j 
and  soon  began  io  breatlie  hastily.  In  five  minutes  his  breathii^  ] 
was  laborious  and  difficult,  and  on  the  sixth  minute  not  being  able  i 
to  support  himself,  he  lay  down  on  his  side.  In  eight  minutes  hi  ] 
was  convulsed,  and  his  breathing  was  slow  and  interrupted;  the 
convulsions  continued  until  the  10th  minute,  when  he  died. 

Exper,  9. — This  experiment   was   made   with  the  sap  of  the   ' 
antshar,  which  I  collected  near  the  village  of  Porrong  in  Pasaoo-  " 
roowang,  and   prepared  according  to  the  process  I  had  seen  a^ 
Banjoowangee,  with  the  spices  above  mentioned.     As  its  object  ii 
tQ  if  hew  the  relative  action  of  the  poison  collected  in  difierent  pads'' 
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of  the  island^  (and  as  it  generally  agrees  with  the  first  and  seeond 
experiments^)  I  shall  only  mention  its  chief  stages.  In  one  minute 
after  the  puncture  the  animal  began  to,  sliiver^  and  his  skin  was 
contracted.  In  five  minutes  he  extended  his  tongue  and  began  to 
retch.  In  eight  minutes  he  trembled  violently.  On  the  21st 
minute  he  vomited.  In  24  minutes,  after  repeated  vomiting,  his 
extremities  were  convulsed.    On  the  2Dth  minute  he  died. 

The  appearances  on  dissection  were  exactly  the  same  as  those 
observed  in  the  first  and  second  experiments. 

'Exper»  10. — ^The  simple  unprepared  juice  of  the  antshar  from 
the  same  tree  (vide  Experiment  9,)  applied  on  a  small  dog  in  the 
vsual  manner,  caused  death  on  the  19th  minute,  with  the  symp<» 
toms  that  occurred  in  the  other  experiments. 

Exper.  11. — A  small  monkey  was  wounded  in  the  muscles  of 
the  thigh,  with  a  dart  covered  with  the  prepared  oopas  from  Ban- 
jtowangee.  He  was  instantly  affected  by  the  poison,  and  in  less 
than  one  minute  lay  prostrate  on  his  side :  on  attempting  to  rise  he 
Aewed  symptoms  of  drowsiness,  which  continued  five  minutes^ 
when  he  began  to  retch.  On  the  sixth  minute  he  vomited  and  dis-  . 
charged  the  contents  of  his  rectum.  He  was  soon  seized  with 
convulsions,  and  on  the  seventh  minute  he  died.  The  same  appear- 
anoes  were  remarked  on  dissection  as  in  the  former  experiments. 

Bxper.  12. — A  cat  was  wounded  with  the  same  poison.  In  one 
minute  the  breathing  became  quick.  In  seven  minutes  the  saliva 
•Sowed  in  drops  from  the  tongue.  In  nine  minutes  she  vomited  a 
frhite  frothy  matter,  and  appeared  in  agony.  On  the  11th  minute 
ihe  threw  up  an  excremental  matter.  In  14  minutes  she  discharged 
the  contents  of  the  bladder  and  rectum  involuntarily.  In  15 
Wmutes  she  died  convulsed. 

Exper.  13. — ^The  following  experiment  was  made  on  the  animal 
if  the  ox  tribe,  in  common  domestic  use  in  Java,  called  korbow 
%]r  the  Javanese,  and  bufialo  by  the  Europeans :  the  subject  was 
Ml  grown,  and  in  perfect  health  and  vigour.  Having  been  well 
secured,  he  was  wounded  by  a  dart  somewhat  larger  than  those 
«Kd  in  the  other  experiments,  covered  with  the  oopas  from  Blam- 
btDgan  (applied  about  24  hours  before)  in  the  internal  muscles  of 
tile  thigb^  in  an  oblique  manner,  the  skin  having  been  previously 
dirided  to  admit  the  weapon  freely. 

I  The  animal  being  in  some  degree  loosened,  about  one  minute 
Mer  the  puncture  the  dart  was  extricated :  1  suppose  that  about  six 
Mnns  of  the  poison  adhered  to  the  wound.  On  the  10th  minute 
«e  rtsfHration  was  somewhat  increased  and  heavy.  In  20  minutes 
is  had  a  copious  discharge  from  his  intestines,  a  watery  fluid  flowed 
fiom  his  nostrils,  and  he  showed  some  symptoms  of  drowsiness. 
4  30  mmutes  he  had  an  increased  flow  of  saliva  which  dropped 
Rxn  his  mouth,  he  extended  his  tongue  and  licked  his  jaws ;  his 
« ittpiration  became  more  laborious ;  his  pectoral  muscles  acted  with 
vvidence,  and  the  abdominal  muscles  were  strongly  coutt^clei&. 
■  ibote  the  pelvis.    His  motions  were  slow  and  dit&cuU.    1^V&  mxssr^ 
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cular  exertions  were  much  diminished,  and  he  exhibited 
fatigue  accompanied  by  restlessness :  air  these  symptoms  gra* 
increased  until  the  60th  minute.     His  hair  stood  erect :  una) 
support  himself,  he  lay  down :  he  had  contractions  of  the 
mities:  the  abdominal  and  pectoral  muscles  were  more  vie 
convulsed  and  the  respiration  was  more  laborious.     The  restli 
rapidly  increased ;  having  risen  with  difficulty  he  quickly  lay 
again  exhausted  and  panting ;  the  flow  of  saliva  from  his  i 
continuing.    In  75  minutes  he  extended  his  tongue  and  ma 
attempt  to  vomit ;  his  extremities  trembled ;  he  rose  and 
himself  down  again  suddenly,  extending  his  head.     On  th( 
minute  the  saliva  flowed  in  streams  from  his  mouth  mixed 
froth :  he  retched  violently,  with  excessive  convulsive  action 

{fcctoral  muscles,  but  unable  to  vomit,  he  appeared  in  great  i 
n  90  minutes  he  extended  his  head  with  strong  convulsion! 
trembled ;  the  hair  stood  erect ;  he  discharged  the  contents 
bowels ;  the  breathing  became  more  laborious,  and  the  mas* 
the  abdomen  and  breast  acted  with  excessive  violence.    The 
increasing,  he  rose  a  few  seconds,  but  unable  to  support  hi 
fell  down  again.    The  1 10th  minute  having  made  an  aften 
rise,  he  fell  down  head  foremost,  with  convulsions  of  the 
mities  and  head ;  he  groaned  violently,  the  respiration  was 
impeded;  and  recurred  at  intervals  of  15  seconds.     On  the 
minute  he  lay  in  great  agony,  groaned,  bellowed,  and  exi 
his  tongue  and  extremities  violently  convulsed.    In  125  m 
he  was  entirely  exhausted :  the  breathing  returned  after  long 
yals.    On  the  130th  minute  he  died  convulsed. 

15  minutes  after  the  n^otions  of  life  had  ceased,  I  openc 
cavities  of  the  abdomen  and  breast.  The  stomach  was  unm 
distended  with  air :  the  vessels  of  all  the  viscera  of  the  a1 
were  as  injected  and  distended  with  blood.  In  the  thon 
lungs  were  of  a  vivid,  florid,  crimson  colour,  and  the  great 
(the  aorta,  venae  cave,  and  the  arteries  and  veins  of  the 
were  gorged  with  blood. 

A  small  puncture  being  made  in  the  aorta,  the  blood  be 
out  in  a  stream  of  a  beautiful  crimson  colour ;  from  the  ven« 
it  flowed  of  a  dark  livid  colour.  In  the  large  muscles 
pectus,  which  had  been  divided  in  the  dissection,  a  trei 
vibratory  motion  was  observed  full  20  minutes  after  the  mot: 
life  had  ceased. 

Exper.  14. — A  fowl  of  middling  size  was  punctured  i 
muscles  of  the  thigh  with  a  poisoned  dart  from  Banjoow 
During  the  first  hour  it.  was  little  affected  by  the  wound.  In 
two  hours  it  appeared  drowsy,  and  had  slight  shiverings.  Il 
tinned  drooping  and  quiet  till  24  hours  after  the  puncture,  w 
died. 

(To  be  corUimied.) 
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Article  VII. 

OhservQiwns  on  Chads,  &c.    By  Mr.  Johnson^  Sui^eon,  d 

Lancaster. 

(To  Dr.  Thomson.) 

SIR, 

The  following  remarks  are  submitted  to  your  notice,  in  the  hope 
jthat  some  of  them  may  be  deemed  worthy  of  insertion  io  your  ' 
Annals  of  Philosophy, 

I.  On  two  Species  of  Cloud. 

1.  In  a  serene  sky,  when  there  is  no  wind,  a  long  and  narrow 
band  of  white  cloud  may  sometimes  be  observed  stretching  almoit 
across  the  heavens,  at  a  considerable  elevation.  One  maiginii 
thick  and  well  defined;  the  other  melts  gradually  off  into  a  fine 
fleecy  ragged  edge ;  the  thicker  margin  is  always  to  windward  with 
respect  to  the  approaching  rainy  weather,  of  which  this  is  one  of 
the  earliest  and  most  certain  harbingers.  Each  extremity  appem 
to  taper  into  an  acute  point.  Probably  this  cloud  floats  very  high 
in  the  atmosphere,  and  extends  itself  very  far ;  in  one  instance  it 
was  noticed  ^bput  the  same  time  at  Preston  and  Lancaster,  its 
centre  appearing  vertical  at  both  places,  which  are  upwards  of  20 
miles  distant  froip  each  other.  1  would  term  this  a  lancealalti 
cloud,  although,  as  above  described,  it  is,  more  correctly  speakiogi 
ligulate ;  but  other  varieties  pass  into  an  ellipticalj  an  oval,  and 
even  a  Iriangular  form  ;  all,  iiowever,  are  distinguished  by  a  thick, 
well  defined  margin  to  windward,  and  a  pointed  extremity.  The 
elliptical  and  oval  varieties  are  well  known  hereabouts  by  the  name 
of  "  Noah's  Ark,'*  either  from  their  shape  resembling  the  hori- 
zontal section  of  a  canoe,  or  more  figuratively  because  their  ap- 
pearance foretells  rain  and  floods.  The  triangular  form  is  only  aa 
incomplete  variety,  generally  of  a  darker  colour,  accompanied  by 
other  clouds,  by  wind,  a  falling  barometer^  and  other  Indicatioos  i, 
of  approaching  rain,  '^ 

2.  Near  the  horizon,  between  north  and  north-west,  or  about    ^ 
the  magnetic  pole,  a  very  rerparkable  cloudy  appearance  sometimes  ^ 
presents  itself.     Its  shape  may  be  compared  to  a  man's  hand,  the  J 
palm  just  emerging  above  the  horizon,  and  long  tufts  expanding   1 
like  fingers  ;  these  tufts,  and  of  course  the  more  dense  parts  of  the    1 
cloud,  are  of  a  dark  brown  or  black  colour.     Neither  this,  which 
may  be  termed  {\\eplumos€j  nor  the  lanceolate  cloud  just  described, 
affects  any  particular  time  of  the  day  or  night ;  but  1  am  not  certain 
of  having  observed  the  former  during  winter,  whilst  the  finest  or 
most  ligulate  specimens  of  the  latter  have  occurred  towards  the 
close  of  a  frost.     Both,  however,  seem  worthy  ojf  notice  as  early 
harbingers  of  an  impending  clrnnge  to  bad  weather^  occurring  9X  % 
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time  when  seafaring  men,  and  others  accustomed  to  notice  atmos- 
pheric phenomena^  will  confidently  anticipate  weather  of  a  different 
Kind.  On  the  17th  of  July  last  there  wAa  a  plumose  cloud  at  sevea 
in  the  evening ;  the  barometer  began  to  fall  sopn  afterwards ;  raia 
came  on  in  the  night ;  and  we  had  not  a  &ir  day  for  a  week.  Oa 
Aug.  14  there  was  a  similar  appearance  at  four  in  the  morning ;  raia 
came  on  in  the  course  of  the  day,  and  continued  with  only  occa- 
sional interruptions  for  four  days. 

II.  On  the  Nomejiclature  of  Clouds. 

• 

It  puzzles  me  to  conjecture  what  benefit  coul4  accrue  to  meteo- 
lology  from  a  relapse  into  the  barbarous  language  of  our  Teutonic 
ancestors.  It  has  hitherto  been  generally  assigned  as  one  good 
leason  for  cultivating  an  acquaintance  with  the  languages  of  Greece 
and  Rome  that  they  furnish  the  materials  out  of  which  scientific 
words  may  be  so  coined  as  to  pass  current  in  all  countries.  But  if 
the  terminology  of  every  branch  of  knowledge  is  to  be  formed  out 
of  a  dialect  peculiar  to  itself,  the  labourers  in  the  temple  of  science 
may  be  as  numerous,  as  zealous,  and  as  enterprising,  as  those  of 
the  Tower  of  Babel,  but  their  toil  will  be.  rendered  equally  abortive 
liya  confusion  of  tongues. 

III.  On  Milk. 

Professor  Berzelius  has  committed  some  flagrant  mistakes  in  his 
statement  of  the  constituents  of  milk,*  which  has  been  followed  by 
Pr.  Henry,t  and  (as  I  suppose  from  his  reference)  by  yourself. 
You  will  observe  that  the  proportion  of  sugar  is  to  the  cheese  as  35 
to  28.  Again,  in  cream  there  is  said  to  be  nearly  as  much  sugar  a3 
boiter.  Tlie  proportion  of  water  is  excessively  too  great.  Indeed, 
the  whole  is  at  first  sight  so  very  absurd,  that  the  mistake  would 
Iiardly  seem  to  need  pointing  out.  However,  it  is  more  easily  dis- 
covered than  corrected ;  yet  a  good  standard  of  milk  is  much  to  be 
desired.  If  an  index  expurgatorius  of  chemistry  should  ever  be 
published,  I  know  of  no  article  which  would  better  deserve  atten- 
tkm  than  this  very  useful  animal  product. 

IV. 

Inclosed  is  a  tabular  view  of  results  (see  Art.  VI.)  obtained  from  a 
tteteorological  journal  kept  at  Lancaster  by  my  friend  Mr.  John 
Beaton.  The  observations  were  made  twice  a  day,  about  nine  o'clock, 
with  great  correctness  and  regularity  on  good  instruments  from  Mr. 
Kewman.  Mr.  Heaton  has  not  noted  the  quantity  of  rain ;  but 
flttB  has  been  done  by  two  other  observers,  as  you  will  learn  from 
itiie  inclosed  paragraphs  taken  from  the  Lancaster  Gazette  of  the 
4th  Jiist.    The  fact  that  less  rain  has  fallen  during  181()  than  on  an 

•  Med.  Chir.  Trans,  iii.  STS,  et  seq. 

t  Henri's  Elements  of  Cheoistr^i^  i7th  edit.  ii.  338. 
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average  o(  eight  preceding  years,  has  also  been  noticed  by 
Harrison,  of  Kendal :— -^  The  total  amounted  to  somewhat 
than  48  inches.  This  quantity  falls  shcMt  of  the  noeaa  ai 
average  of  the  last  eight  years,  1816  included,  by  two  inci 
(Kendal  Chronicle,  Jan.  II,  I8I7.) 

I  am>  Sir,  your  obedient  bumble  servant, 

UmmUr,  Jmh.  18,  1817.  C.  JoHNSON,  Surge( 

From  the  Lancaster  Gazette,  Jan,  4,  18 17. 

The  depth  of  rain  which  fell  at  Lancaster  in  1816  was  sy*! 
inches ;  which  is  something  short  of  an  average  quantity,  as  ap| 
by  the  annexed  statement,  from  which  it  is  also  evident  that 
cause  of  the  unusual  backwardness  of  the  late  harvest  was  notj 
superabundance  of  rain. 

Inches. 

January   •  • « 3*02 

Febrdary 1-89 

March .-. 2*60 

April   1-91 

May 272 

June    2*42 

July     3-96 

August    • .  •  •  • • 2*32 

September 5*51 

October • 3*32 

November  ...•./ 3*22 

December  •  •  •  •  • • .  •  4*58 

37-47 

^  Jucbes^ 

Pepth  of  rain  in  1809 45*46 

1810 31*81 

1811 41-75 

1812 37*67 

1813 33*15 

1814 32-39 

1815 4405 

7  )  266'2S 

Average  of  seven  years  ....     38*04 

We  have  received  from  another  correspondent  the  followiof' 
table  of  the  depth  of  rain  fallen  in  this  town  last  year.  Otif 
readers  will  perceive  that  the  two  accounts  differ  materially  ii 
several  of  the  months^  as  well  as  in  the  total  quantity. 
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January    « » •  •  •  2  54 

February 1  43 

March • 2  38 

April 1  6a 

May S  34 

June     2  IS 

July 2  29^ 

August 2  50 

September    • 4  54 

October 4  48 

November 1  56 

December     •  •  • , 4  06 

34  61 

Rain  in  1815    43  35 

Lessinl816    8  38 


Article  VIII. 


?  Mineralngical  Description^  and  Mineral  Map  of  ike  County 
Pe7'thf  which  was  in  the  Confemplalion  of  Lord  Gray  and 
»rs9  who  proposed  to  subscribe  laeretOy  in  1814.  By  John 
ey,  sen. 

(To  Dr.  Thomson.) 

E  plan  which  Professor  Jameson  drew  up,  at  the  request  of 
Gray,  in  1814,  for  a  mineralogical  description  of  the  county 
irth,  in  which  no  mention  of  a  mineral  map  occurs,  having 
inserted  in  the  Annals  of  Philosophy^  vol.  vii.  and  referred  to, 
marks  of  your  commendation,  Annalsy  ix.  82,  I  presume  to 
he  favour  of  you  to  give  an  early  place  in  the  Annals  to  a  copy 
e  answer  which  I  returned  to  the  application  received  through 
atual  friend  of  his  Lordship  and  myself,  Mr.  Atkinson,  of 
inck-street,  for  making  a  mineral  map,  &c.  of  that  county ;  to 
h  copy  I  beg  the  liberty  of  now  adding  three  short  noites  :  and 
Sir,  your  very  obedient  humble  servant, 

wUmdr$irett,  Jan,  8,  1817.  JoHN  FaREV,  sen. 

(Copy.) 

DEAR  SIR,  London,  July  1 1,  1814. 

I  have  considered  the  subject  of  the  proposed  mineml  survey 
be  county  of  Perth,  on  which  you  mentioned  my  Lo  rd  Gray's 
iicatloD,  through  you,  and  beg  you  will  inform  his  Jjordshi^ 
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that  the  survey  of  a  district  on  the  north-west  of  SheiBeld,*  (where 
it  would  have  been  of  great  importance  to  have  found  limestone) 
on  which  1  have  been  engaged,  has  hitherto  prevented  my  writing. 

^^  I  have  crossed  the  south-eastern  part  of  the  county  of  Perthi 
and  judge,  from  its  appearance,  that  I  should  be  able  to  trace  eveij 
individual  rock  or  useful  stratum,  in  all  that  district,  without  any 
difficulty,  and  lay  down  its  stratification  upon  a  map,  which  would 
contain  much  useful  and  curious  information. 

^^  The  remaining  and  larger  district  of  the  county,  to  the  nordn 
west,  I  am  too  little  acquainted  with,  from  the  reports  of  others, 
to  judge  of  the  facility  with  which  the  same  could  be  done  theie^ 
or  of  the  value  of  such  a  map  of  the  mountain  district,  when 
made,  except  as  to  the  situation  of  its  lime-stone  rocks. 

^^  Neither  am  I  acquainted  with  the  extent,  in  square  miles,  of 
tlie  two  mineral  divisions  that  might  be  made  of  Perthshire,  a 
above,  or  with  the  state  of  the  best  large  map  of  that  county.  If  a 
thoroughly  good  modern  map  does  not  already  exist,  it  will  be  ab- 
solutely necessary,-  for  the  purposes  of  a  useful  mineral  survey,  that 
the  county  map  should  be  revised  and  filled  up,  at  the  time  of 
examining  and  tracing  the  strata ;  since  the  positions  of  the  strata 
are  found  intimately  connected  with  the  streams  of  water,  even  to 
the  most  minute  ones,  and  the  abrupt  or  steeper  parts  oflhe  surface, 
occasioned  by  the  edges  of  strata,  are  alike  essential  for  tracing  and 
explaining  the  internal  structure  of  the  district. 

**  For  preserving  and  communicating  the  importantly  useful 
knowledge  of  the  stratification  and  mineral  works  (as  mines,  col- 
lieries, quarries,  &c.),  it  is  essential  that  every  object  on  the  surface 
should  be  represented  in  the  map,  in  order  to  have  a  suffident 
number  of  known  points  for  exactly  describing  the  situations  of  the 
several  mineral  objects. 

^^  My  want  of  information  on  the  several  points  above  men- 
tioned makes  it  impossible  for  me  to.'attempt  any  thing  like  an  esd- 
mate  of  the  expense  of  the  proposed  survey. 

"  The  art  of  mineral  surveying  is  at  present  so  much  in  its  in- 
fancy that  the  public  in  general  are  not  sufficiently  acquainted  with 
its  value  to  give  the  same  extended  encouragement  to  its  professors 
as  they  do  to  other  arts  of  longer  established  inaportance.  On  tbb 
account  a  surveyor  can  expect  no  profit  from  the  publication  t  of 
large  mineral  maps,  but  in  prudence  must  look  for  real  employen 
before  commencing  such  works. 

"  The  great  expense  of  publishing  such  surveys  as  I  am  in  the 
habit  of  making  induces  me  to  take  the  liberty  of  suggesting  a  mode, 
of  preserving  and  diffiising  the  information ;  this  is,  that  a  Coin* 
xnittee  of  a  small  number  of  the  subscribers  should  be  authorised  to 

«  See  Phil.  Mag.  xlv.  161,  since  published. 

+  This  alludes  to  a  request  that  the  estimate  above  alluded  to  might  be  wMit 
4>n  the  coDsideratiou  of  the  mineral  surveyor  beiug  at  liberty  to  publish  the  ina|k 
^e  should  nuiKe.  . 
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lirect  the  survey,  by  employing  one  or  more  surveyors  to  proceed 
Brst  with  such  parts  as  they  may  deem  most  useful  and  important ; 
ind  that  from  time  to  time  the  work  should  be  copied  off  from  the 
surveyor's  rough  drafts  upon  a  map  of  the  county  (by  this  means 
corrected  fully^  as  the  work  proceeds,  which  may  be  deposited  in 
Perth,  or  elsewhere),  for  the  inspection  and  use  of  the  subscribers, 
together  with  the  specimens,  and  copies  of  the  surveyor's  notes 
and  memorandums  thereon. 

*^  It  would  give  me  great  pleasure  to  be  employed  by  the  sub- 
scribers to  such  a  survey,  on  engagements  for  two  or  three  months 
certain,  at  proper  seasons;  my  charge  for  which  would  be  two 
guineas  *  per  day,  and  the  repayment  of  my  actual  travelling  and 
other  expenses ;  which  last,  if  the  subscribers  prefer,  they  might 
commute  at  one  guinea  per  day,  with  some  extra  allowance  for 
coach-hire,  in  the  long  journeys  from  and  to  London. 

^^  I  am,  dear  Sir,  your  obedient  humble  servant, 

**  WiUiam  Atkinson,  Esq.  "  J.   FaRKY,  SCD," 


Article  IX* 

Analyses  of  Books. 


L  Prodrome  d'tme  nouvelle  Distribution  syst^atique  du  R^gne 

Animal.     Par  H.  de  Blainville. 

In  the  last  number  of  our  Annals^  we  promised  to  lay  before  ouf 
leaders  some  account  of  the  system  of  the  classification  of  animals 
proposed  by  that  learned  and  indefatigable  zootomist  Professor 
Blamville ;  but  as  it  is  our  intention  to  compare  it  with  the  systems 
of  Professors  Cuvier  and  De  Lamarck,  and  to  make  some  general 
obiervations  on  each,  we  must  state  the  ideas  of  the  former  natu- 
ralist as  briefly  as  possible. 

His  first  notions  on  the  subject  were  given  in  his  public  lectures 
in  1810;  since  which  time  he  has  devoted  himself  to  the  exam ina-- 
tioD  of  the  internal  structure  of  organized  beings,  on  which  his 
dassifieation  and  general  distribution  is  founded.  But  what  parti** 
cnlarly  demands  our  admiration  is,  that  he  has  found  external  cha- 
neters  by  which  to  distinguish  each  group.  His  next  object  is,  to 
endeavour  to  establish  a  rational  nomenclature,  that  will  at  the  same 
time  point  but  the  most  striking  characters  and  situation  of  each 
gmap  in  his  system ;  but  he  has  carried  this  no  further  at  present 
ihm  to  designate  the  primary  divisions.  We  shall  make  remarks  as 
we  proceed,  but  shall  first  give  a  tabular  view  of  his  general  classi- 
fication, or  distribution  into— 1.  Sub-kingdoms.  2«  Types.  3,  Sub- 
types and  classes. 

M 

*  Almost  immediately  after  this  period  Mr.  F.  raised  his  charge  to  all  ^^m 
^floyerg  to  three  guineas  per  da^*^  and  expenses. 
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TypeL    f 

VKBTB-    < 
BEOS£. 


Type  II. 

AYBRTE-  < 
BROSS. 


Sub-kingdom  I. — ^Artiomophbs. 
(Animab  whose  organs  are  similar  on  each  side.) 

GlatMS* 

Sub-tj-pe  1.  7 l.PUifires 

Viviparous.    3 

rwith  feathers  •  •  ••  2,  Fenmf^ns 

with  scales 3.  Squamifhe 

with  naked  skins  •  •  4.  NudipelM^ 
jwith  branchise ....  5.  BramJdfem 
"  Sub-type   I.    f head  distinct   ....  6.  Cephalqfores 

Not  articulose.  (.head  none   7*  Acephaphom 

Sub-type  2.  /without  legs    ....  S.PolypUixipkcm 

Sub-articulose.  \  with  legs 9.  Cirrhipodes 

"legs  six    10.  Hexcpodes 

legs  eight    11.  Octopodes 

legs  ten   12.  Decapodes 

legs  various .  •  •  •  • .  ]  3.  Heteropodes 


Sub-type  2. 
Oviparous. 


Sub-type  3. 
Articulose. 


1  legs  fourteen  ...  .14.  Tetradecapok 

J  legs  many 15.  Myriapodes 

I  legs  not  articulated  16.  Setipodes 
{legs  none     17.  Apodes 


Sub-kingdom  II. — ^Actinomorphes. 

(Animals  with  their  bodies  radiated.) 

jSub-type  1.  Sub-articulate  • 18.  Annulaires 

19.  Echinodermaires 


Sub-type  2. 


20.  Arachnodermaires 

21.  Actiniaires 

22.  Polypiaires 

.  23.  Zoophytaires 


t 


Sub-kiogdom  III. — Hbterohorphes. 
(Animals  without  regular  for.) {  %■  'j^^^^ 

Dr.  Blainville  considers  it  erroneous  to  suppose  that  the  verticil 
movement  of  the  jaws  is  peculiar  to  vertebrose  animals.  He  asserts 
that  certain  moUusca  have  the  same  motion  in  these  parts  ;  and  be 
observes  that  the  lower  lip  of  insects  (which  is,  in  fact,  formed  rf 
the  coalesced  exterior  maxillae)  has  only  a  vertical  motion.  He 
thinks,  too,  that  the  sepise  from  the  disposition  of  their  tentacule^  j 
resemble  the  polypiaires.  He  remarks  that  tlie  nervous  system  w 
vertebrose  animals,  or  rather  the  most  developed  part  of  it,  is  en- 
tirely surrounded  by  vertebrae.    Thus  the  base  of  the  brain  appeat» 
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lim  to  be  no  nofore  thtn  a  coDtiDuation  of  tbe  spinal  marrow^  ^ 
the  lower  bones  of  the  head  to  be  coalesced  vertebrae. 

Class  I. — Mammalia^  Pilif^esy  or  Mastozoedres. 

liese  animah  he  distributes  into  two  sub-classes  :  1.  Monodel* 
f.  2.  Didelphes.  The  first  he  divides  into  six  orders;  the 
md  contains  but  one.  The  cetaceous  animals  he  has  placed  in 
same  order  with  the  ^dent^s;  but  observes  that  they  should 
ler  be  considered  as  constituting  an  order  bj  themselves.  The 
era  echidra  and  omithorhynckus  he  has  placed  with  the  diddpheSf 
be  thinks  they  may  probably  form  a  distinct  sub- class. 

Class  II. — Aves^  Birds^  Pennifh'es,  or  Omithozoaires. 

lie  classification  of  these  animals  he  founds  in  the  form  of  the 
Qom  an'd  its  appendices ;  but  here  too  he  has  shown  us  external 
(oeters  by  which  his  orders  and  families  may  be  distinguished, 
t  first  order,  prehensoreSf  contains  the  parrots;  the  second^ 
^tores,  the  birds  of  prey ;  the  third,  scausores^  the  climbing 
lis;  the  fourth,  saltatores^  the  passarine  birds;  the  fifth,  gira" 
Sy  the  columbine  birds;  the  sixth,  the  gradatores^  or  galinaceous 
b;  the  seventh,  cursoresy  or  ostrich-like  birds;  the  eighth^ 
UatoreSf  or  waders  and  divers ;  the  ninth,  natatores^  the  web- 
ed  birds. 

liis  disposition  not  only  appears  to  be  perfectly  natural,  but  is  at 
same  time  superior  in  every  point  of  view  to  any  system  of  birds 
:  has  hitherto  been  proposed. 

Class  III. — SquammifereSf  or  scaled  Reptiles. 

The  disposition  of  this  and  the  following  class  is  founded  on  the 
sideration  of  the  skull,  and  was  made  public  in  Dr.  Blainville's 
;ures  delivered  before  the  Faculte  des  Sciences  as  long  ago  as 
2.  This  class  he  divides  into  three  orders — 1.  Ch^loniens,  or 
otses.  2.  Emydo'SaurienSy  or  crocodiles.  3.  Bispeiiens :  sub- 
er,  I.  Sawiens,  or  lizards  with  scales;  2.  Ophydiens,  or  serpents. 

Class  IV. — Nudipellifh-eSy  or  naked  Reptiles. 

Mer,  1.  BatradeTiSy  or  frogs.  2.  Pseiido-sauriens,  or  sala- 
iders.  3.  Amphibiens,  or  protei  and  sirenes.  4.  Pseudo^ophy^ 
]$,  or  coecilise. 

Class  V. — Piscesj  Fishes^  or  Branchifh-es. 

rbese  animals  he  distributes  into  two  sub-classes,  from  the  im- 
Ktation  of  their  teeth,  which  he  believes  to  be  a  character  not 
leito  employed  by  any  other  naturalist.  These  divisions,  how- 
r,  are  not  new,  although  distinguished  by  new  characters.  .The 
i  of  these,  dermodontesj  contains  the  cartilaginous  fishes,  which 

This  fact  was  likewise  inferred  by  Dr.  Leacb,  who  was  led  to  the  conclusion 
SMMqaeoce  of  tlie  splendid  anatomical  discoveries  of  Dr.  Sparzheim  oa  the 
Mttfc  oi  the  brain. 
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in  his  opinion  constitute  four  orders  :  1.  Cydashmes.  2.  Sdaqm^ 
or  rays  and  sharks.  S.  Esturgeons.  4.  PolycdonteSn  The  seotod 
sub-class  he  divides  into  two  tribes :  1.  CrustoddrmeSy  or  branchios' 
thges.  2.  Sqtiammodermes,  or  fishes  properly  so  called,  which 
have  smaller  scales  than  that  of  the  first  tribe ;  and  these  he  distri- 
butes into  order,   I,  Tetrapodes.    2.  Dipodes.    3.  Apodes. 

On  the  order  ^^^t^^'he  has  written  a.  very  good  monograph, 
with  characters  of  the  genera  and  their  subndi visions,  with  an  enu- 
meration of  the  species.  The  sub-genera  in  this  essay  are  named 
on  the  principle  of  his  nomenclature  mentioned  above. 

Class  VI.  Cephalopheres,  or  Cepkalopodous  and  Gasteropodous 

MoUusca. 

As  we  shall  in  a  future  number  give  a  detailed  account  of  hit 
arrangement  of  this  and  the  three  following  classes,  which  he  h« 
written  copiously  in  other  parts  of  the  Bulletin  des  Science^  ive 
shall  at  present  merely  give  the  names  of  his  orders.  A.*  With  the 
shell  symmetrical.  Order,  I.  Cn/totodibranches.  2.Pteradibranches» 
3.  Poll/branches.  4.  Ct/clobrancnes.  5.  Inferobranches.  6.  ift-. 
cleobranches.  7*  Cervicobranches.  B.  Shell  not  symmetriciL 
Order,  8.  Chismobranches.  9.  Puhnobranches.  10.  Syphd^ 
branches.     11.  Monopleurobranches. 

Class  VII.  Acephalopkeresj  or  Acephalous  MoUusca. 

Order,  1.  Palliobranches,      2.  LarnellUyranches.      S.  Syphon/h 
branches.      *    Fixed:    a.    Simple;    i.  Aggregated.      **  Free: ' 
fl.  Simple  I  b.  Aggregated. 

Class  VIII.  PolyplaxiphoreSf  or  Chitones. 
Class  IX.  CirrhipodeSj  or  Barnacles. 

Class  X.  HexapodeSf  or  Insectes,  properly  so  called. 

Sub-class,  1.  Tetraptbres.  OiAeXj  \.  Lepidoptbres.  2.,0ofe^ 
tbres.  3.  Orthopteres.  4.  Hemipthes.  5.  Newroptbres.  6.  i/jf- 
menopth-es.     Sub-class,  2.  Dipthes.     Sub-class,  3.  Apttres, 

Class  XI.  Octopodes,  ArachnideSj  or  Spiders.  j 

Class  XII.  DecapodeSf  or  Crustacea. 

Sub-class,  1.  Aceres.  Sub-class,  2.  Tetraceres.  A.  Thoradtp^-, 
Order,  1.  Brachy ceres.     2.  Macroures.    B.  At/un-aciques. 

Class  XIII.  Heieropoda. 

Sub-class,  1.  Brachiopoda.  2.  Scjuillares.  The  first  of  dMPt 
sub-classes  contains  a  part  of  the  entomoertracea  of  Miiller.  Til^ 
second,  the  genus  squilla  of  authors.  ^ 

Class  XIV.  T^trad4capodes.  .    ' 

Sub-class,    L.Tetracera.      Order,    1.  Crevettiiie^.    2.  Ji«te  i 
3.  Chpories.     Sub-classj    2.  EpizoreS.    The  fixst  coj^tvo*:  W 
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gammari  and  anisci  of  the  older  author! ',  the  second  uvb-chas,  the 
lenuBtB^  adigi^  &c« 

C3as8XV.  Myriapodd^ 

Contains  the  same  animals  meluded  under  this  head  by  Dr« 
Leach. 

Class  XVI.  Setipadesj  or  AmeUdes^ 

Comprehends  the  lumbrid^  and  other  worms  with  setiform  feet. 

Class  XVIL  Apodes. 

He  is  doubtful  whether  these  animals^  which  he  divides  into  sub-> ' 
dasy    1.   Sang'sues,   or  leeches;     2.   EntozaireSj    or  intestinal 
wonos  I  belong  to  his  first  or  second  sub-kingdom. 

Class  XVIII.  Annulaires. 
Under  this  head  are  arranged  the  siparculi  and  kindred  genem. 

Class  XIX.  Echinodermes. 

Qrder^  1.  CylyndroHdeSy  or  holithariee.  2.  Sph&dideSf  or  echini^ 
and  the  genera  divided  from  it.    3.  Stell&ides,  or  starfish. 

Class  XX.  Aracknodermaires,  or  MeduscB. 

Class  XXI.  Actiniaresj  or  Actinice. 

Class  XXII.  Polypa&res^ 

A.  Simple.  B.  Aggregated.  Order,  I.  Milldpores.  2.  Madre^ 
pores.    3.  RA^pores,  or  eschares.    4.  Celleporesy  or  cellaires. 

Class  XXIII.  Tjoophytairesj  or  Composed  Polypes* 

Order,  1.  Tabulaires.    2.  Permatulaires.    3.  Corollaires. 
These  animals  live  in  great  societies,  and  are  organically  con-* 
lected  with  each  other. 

Class  XXIV.  Spof^iaires,  or  Sponges. 

Class  XXV.  Agastraires,  or  Infusoria. 

The  agastraires  comprehend  only  such  of  the  infusaria  as  five  and 
increase  by  absorption  from  without.  Under  the  head  of  infusaria 
Dr.  Blainville  justly  observes  that  several  animals  having  very  dis- 
coidant  structures  have  been  included.  The  coraltinaires,  or  genus 
wraUina  of  authors,  he  has  placed  at  the  end  of  his  paper,  remark- 
log,  in  a  note,  that  in  them  he  has  never  observed  any  sign  of 
Ulidity,  and  that  Mr.  Brown  regards  them  as  appertaining  to  the 
WiKtable  kingdom. 

We  cannot  conclude  this  very  short  sketch  of  Dr.  Blainville's 
^yaper,  without  observing,  that  his  system,  although  it  does  not  ia 
•&  parts  accord  with  opr  views  of  the  subject,  contains  abundance 

tvdoaUc  condensed  matter.     His  arrangement  of  the  birds,  of 
I'iiciled  and"  haked  reptiles,  and  of  the  moUuaca^  U  aAm\\iici^^« 

Vot.  DL  N^JJ/.  P 
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We  are  not  sufficiently  aoquainled  with  fishca  to  deddc  on-  tho 
merits  of  that  part  of  the  subject;  but  it  seems  to  be  goodj  atfe 
as  we  can  judge.  The  dispoailion  of  the  Is^t  eight  classes  ia  at  le&it 
useful,  if  not  partly  natural :  of  the  mammalia,  with  t^odific^tioip, 
good ;  and  of  the  entomozoaires,  decidedly  unnatural^  althouj^  i^ 
must  be  admitted  that  the  separation  of  the  setipodes  from  the  other 
vermes  of  authors  is  very  much  to  be  commended,  and  does  infijute 
credit  to  the  discernment  of  the  author. 


II*  M^oires  sur  les  AfHrrumx  sans  Vevthbres  par  J.  C.  S^vrgnv. 
Seconde  Partie.  M^m.  \ — 3.  Recherches  AncUomiqufis  sur  tes 
Ascidies  simples  et  composees,  &c. 

We  have  already  mentioned  the  splendid  anatomical  observatiom 
of  Savigny,  whose  valuable  work  on  the  ascidiat  lutt  at  length 
reached  us. 

The  author  has  treated  the  subject  under  three  heads  of  three 
memoirs.      The    first   compreheuds    observations  ob    g^latiofliDS 
alct/onia  with  six  simple  tentacula,  the  animals  oJF  which  have  ^ONft 
confounded  with  polypes*   by  all  preceding  writers;  but  their 
structure  is  totally  distinct.  Their  bodies  have  two  distinct  cavities; 
they  possess  thoracic  and  abdominal  viscera ;  they  have  an  organ  of 
generation ;  and  thie  greater  portion  of  them  have  beneath  thdr 
external  covering  decided  traces  of  a  system  of  circulation.    Hw 
rest  of  this  memoir  is  occupied  with  details  of  their  anaiomWil    ' 
structure ;  but  as  this  part  is  not  susceptible  of  oondensationi  we    '. 
must  refer  such  of  our  readers  as  cultivate  this  branch  of  zoology  to 
the  work  itself,  the  whole  of  which  is  written  in  the  usual  clear  and 
comprehensive  style  of  its  author. 

The  second  memoir  contains  observations  of  those  akyaniawhose 
animals  have  two  distinct  openings^  such  as  the  botrilli  and  pjfrm* 
mata,  which  have  no  external  tentacula. 

The  third  memoir  treats  of  the  ascidice  of  authors^  and  contaia  i 
several  observations  on  the  structure  of  those  animals,  as  well  as  oa  1 
l^e  composed  ascidice  mentioned  above.  l^ 

The  neart  is  by  no  means  very  evident  in  the  composed  ofCM&e;  2 
but  on  examining  the  various  modifications  presented  in  the  diffii^  ; 
rent  genera  of  simple  ascidice,  no  doubt  can  remain  in  the  minds  ol  f 
those  naturalists  who  do  not  reject  analogical  proof.  This  oi-gan  ia  i 
always  situated  close  to  the  stomach,  and  tl^  varieties  of  its  ibrmaici 
infinite,  and  are  fully  detailed  by  Savigny. 

All  the  ascidice^  composed  and  simple,  have  a  distinct  nervoor 
system,  variously  modified  in  the  difierent  genera,  but  alwayacoiK 
aisting  of  nerves  and  a  large  ganglion,  considered  as  the  braior 
and  which  is  brought  into  communiciatioQ  with  the  lateral  ganglia 

*iThe  polypes  hsLvej^  gelatiooua  body,  T?ith  no  other  internal  organ  than  astomtcft 
$Hth  one  ojtemog^  that  tjcrves  the  doable  parpofe  of  aumUi  and  anui»— ^lAiuics* 
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whea  tbey  exist.  He  considers  them  ft9  constituling  a  dasir  of  the 
type  MOhUJSCA.  They  have  no  distinct  head ;  they  are  herana* 
phrodlte.  Their  exteroal  covering  is  soft,  and  distinctly  organized, 
with  a  branchial  and  anal:  opening.  The  organs  of  respiratioii 
occmpjF  the  whole  or  a  part  of  the  membranaceous  cavity,  axMl  are 
attached  to  the  internal  surface  of  the  external  covering.  Their 
Biouth  19  placed  at  the  bottom  of  the  respiratory  cavity  b(^tween  the 
two  branchUe,  and  is  furnished  with  labial  tentacula. 

This  work  is  concluded  with  a  systen&atic  distribution  of  these 
animals  into  1 4  genera^  with  descriptions  of  the  species,  elucidated 
by  24  liighly  finished  plates^  exhibiting  their  external  and  internal 
stmctuie. 


ni*^  Hisioire  Naturelle  des  Crustac^es  des  Environs  de  Nice;  Par  A* 
Risso.    Orn&  de  Gravures.    Paris,  1816. 

Iq  this  work,  which  we  have  just  received,  the  author  has  ar- 
nmged  the  Crustacea  into  two  orders  :  1 .  Cryptolranches^  those  with 
eencealed  organs  of  lespiration.  2.  Gymnobranches,  those  having 
ndied  or  unprotected  branchiie. 

The  first  order  contains^two  sections:  I.  Brachyarks,  Crus- 
tacea with  short  and  naked  tails.  Family,  I.  Cancerides,  2.  Oxy- 
rinaues,  11.  Macroures,  Crustacea  with  a  long  tail,  furnished 
imi  ciliffi,  hooks,  or  swimming  plates.  Family,  1.  Pagyriens. 
2.  Jjongmistins,    3.  Homardiens. 

The  second  order  eompreliends  three  sections :  I.  SoutLLiNESy 
head  distinct.  Family,  1.  Squillares.  2.  Creveliines.  II.  Tbtba** 
cbrbs,  tail  generally  \rith  foliaceous  plates  beneath.  Family, 
1.  Asellotes.  2.  Cloportides.  III.  Entomostracbs,  with  their 
bead  soldered  to  their  bodies.  Family,  1«  Ctyp^ac4s.  2.  Osira* 
€odes. 

He  describes  132  species,  which  he  has  distributed  into  53 
genera^  of  which  the  following  are  the  most  interesting  or  new. 
Gen.  Anceus. .  Thorax  quadrate ;  mandibules  very  long,  falciform 
and  denticulated  ;  tail  furnished  with  three  swimming  plates. 
Sp.  ForiiculariuSf  pi.  2,  f.  10.  This  animal  has  long  been  known 
ta  British  naturalists.  It  was  first  described  by  Montagu  in  the 
ieventh  volume  of  the  Trans.  Linn.  Soc.  65,  pi.  6,  f.  2,  under  the 
mne  of  cancer  maxillaris\  but  neither  Modtagu  nor  Risso  has 
boeo  acquainted  with  its  characters.  The  tail,  in  fact,  has  five 
swimming  plates  at  its  extremity ;  and,  notwithstanding  its  sessile 
eyes,  it  it  associated  along  with  the  paguriens  by  Risso,  who  informs 
« that  be  has  so  arranged  it  on  account  of  its  instinct,  which  re- 
sembles that  of  the  genus  hippa,  and  other  paguriens  with  adactyle 
bands.  It  inhabits  tlie  interstices  of  madrepores.  It  is  the  gnathia 
termitoides  of  the  Edinburgh  Encyclopfisdia,  vol.  vii.  p.  402. 

A  curious  animal  is  described  under  the  title  galathea  glabra:^ 
p*  72y  aad  a  fossil  speciesi  galathea  anttqua^  p*  IS. 

P  2 
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Janifa^  a  new  and  curious  genus^  wbos^  antennse  are  inserted 
HI  the  same  horizontal  line,  the  interior  ones  with  two  setae,  the 
anterior  pair  of  legs  alone  didactyle.  Sp.  1,  PerictdosOf  pL  3,  f.  L 
The  thorax  is  formed  of  transverse  imbricated  plates  Tor,  as  we 
should  suppose  apjpears  to  be  so).  He  has  placed  it  with  toe  homar- 
diens.  It  is  a  solitary  speciesi  and  lives  in  deep  water  amongst  the 
rocks»  It  is  taken'  with  difficulty ;  is  said  to  swell  like  a  bug,  and 
to  cause  a  pain  in  the  stomach  when  eaten.  The  front  is  terminated 
by  a  spine,  the  wound  of  which  is  supposed  to  be  very  venomous. 
It  is  eaten  by  fish>  in  whose  stomachs  it  has  been  found. 

Tlialassina  liUaralis,  pi.  8,  f.  2.  This  seems  to  be  cancer  sieU 
latus  of  Montagu,  and  belongs  to  the  genus  gehia  of  Leach.  Tie 
genus  thalassina  (Lutr.)  is  confined,  to  the  Indian  Seas.  Gelia  is 
found  in  the  Red  and  Mediterranean  Seas,  and  European  Ocean, 
burrowing  beneath  the  ground  at  the  bottom  of  the  sea,  and  making 
long  subterraneous  passages,  like  a  mole.  Its  body  is  covered  with 
z  soft  crust,  and  is  used  in  the  Mediterranean  as  bait  by  tlie 
fishermen. 

.  Nikaj  which  is  the  same  with  the  genus  processa  (Leach),  is  an 
animal  of  very  singular  conformation,  one  anterior  leg  being  didac- 
.tyle,  the  other  monodact^le.  Risso  h^  described  three  species : 
)Dne  of  which  is  sold  at  Nice  during  the  whole  year  as  food. 

Egeon,  a  new  genus  allied  to  palcemon  (the  prawn),  from  wbidi    i 
it  difiers  in  having  no  rostrum,  and  the  anterior  pair  of  legs  mono-    ^ 
dactyle.      He  describes  one  species  which  is  figured  by  Olivier.    . 
(Zool.  Adriat.  t.  3,  f.  1.    It  is  eatable,  and  has  a  worse  flavour  than 
■  the  prawns. 

Under  the  title  palcemon  he  has  described  several  species  of  a 
new  genus ;  whilst  under  the  generic  name  of  lysmata  he  has  de- 
scribed and  figured  one  genuine  paUenum. 

My  sis  PlumosuSf  p.  116.  The  animal  described  must  be  veiy 
interesting,  but  certainly  does  not  belong  to  the  genus  in  which  he 
has  placed  it.  Of  the  genus  phranima  he  describes  two  species 
distinguished  by  the  third  pair  of  legs,  which  are  equal  in  the  onC) 
and  unequal  in  the  other. 

In  the  same  family  with  the  last-mentioned  genus  he  has  given  a 
new  genus,  named  typhis,  which  he  describes  as  having  ten  legs 
but  his  figure  exhibits  parts  for  the  attachment  of  14«  legs  fitted  for 
locomotion.  He  says  that  it  is  a  very  rare  species,  and  is  taken  with 
difficulty.     PI.  2,  f.  9. 

EuphreuSj  a  new  genus  125,  pi.  3,  f.  7,  with  a  depressed  bodj. 

.  It  is  placed  by  Risso  amongst  Crustacea  with  their  bodies  laterally 

compressed ;  it  has  probably  some  affinity  with  cancer  talpa  nunU* 

Trans.  Linn.   Soc.   ix.  pi.  4,  f.  6.     (See  Trans.  Linn.  Soc.  ix* 

p  372.) 

•  This  name  b'^  h;is  substituted  for  Calypso,  whicb  be  found  to  have  been  vse^ 
before.  In  doing  so  he  has  fallen  into  a  similar  error.  ^See  Trans.  Lion.  Soc* 
to],  xk  p.  313. 
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Taliirus,  His  generic  character  shows  that  he  is  not  acquainted 
with  the  characters  of  the  sexes  which  he  has  seen,  as  he  describes 
the  colour  of  the  eggs  of  the  female^  and  takes  his  generic  cha- 
racter from  the  male  only.  JHis  first  species^  to  which  the  above 
remark  is  applicable,  belongs  to  the  genus  orchestia.    (Leach.) 

Caprelta  punctata,  130,  appears  to  be  a  new  animal,  and  cannot 
belong  to  the  genus  to  which  he  has  referred  it. 

Idotea  penicillata,  iSj,  pi.  3,  f.  10,  is  undoubtedly  a  new  and 
very  interesting  species,  but  not  referable  to  the  genus  idotea.  It 
is  more  allied  to  the  genus  anthura.  Trans.  Linn.  Soc.  xi.  366. 

BopyruSf  a  parasitical  genus,  that  insinuates  itself  beneath  the 
sides  of  the  thorax  of  the  prawn,  he  has  very  properly  referred  to 
the  fiimily  asellotes.  It  has  been  placed  in  various  parts  of  the 
system  of  animals  by  diiOferent  zoologists. 

Ergyne  cervicornis,  130,  pi.  3,  f.  12,  a  new  and  extraordinary 
genus,  having  four  antennse  long  and  plumose.    The  body  is  de- 

Kressed.  The  male  is  very  small,  and  may  always  be  found  attached 
eneath  the  tail  of  the  female. 
Cyamus  imhricatus  is  the  same  with  anthoso^na  smithii  (Leach), 
Suppl.  Encycl,  i.  pi.  20.     But  this  synonym  could  not  have  been 
determined,  had  we  not  seen  a  specimen  sent  by  Risso  to  Latreille. 
In  the  appendix,    autonomcea,    a  new   genus  comprehending 
cancer  gluber,  Oliv.  Zoo).  Adriat.  pi.  3,  f.  4,  is  given. 
.    The  system  followed  by  this  author  |s  artificial,  and  his  genera 
are  for  the  most  part  artificial.    It  contains,  however,  abundance  of 
.valuable  information  on  the  economy  of  the  species,  which  he  has 
had  an  opportunity  to  examine  in  their  native  element,  and  will 
,tend  very   materially  to  render  our  knowledge    of  this  part  of 
ioology  ipore  perfect  and  interesting. 


Article  X. 

Proceedings  of  Philosophical  Societies. 

ROYAL     SOCIETY. 

,    On  Thursday,  Feb.  6,  a  paper  by  Mr.  Edmond  Daw,  Professor 
of  Chemistry  to  the  Cork  Institution,  was  read,  on  Fulminating 
Platinum.     This  new  compound  was  prepared  in  the  following 
iinanDer: — Platinum  reduced  by  exposing  ammonio-muriate  to  a 
red  heat  was  dissolved  in  nitro-muriatic  acid,  the  solution  was  eva- 
'  porated  to  dryness,  re-dissolved  in  water,  and  the  platinum  precipi- 
tated in  the  state  of  sulphuret  by  passing  a  current  of  sulphureted 
hydrogen  gas  through  the  liquid.     This  sulphuret  was  digested  in 
nitric  acid  till  it  was  converted  into  sulphate  of  platinum-     A  little 
ttnmonia  being  poured  into  the  liquid  sulphate  of  platinum,   a 
(fecipitate  fell^  wbich^  being  separated  and  wa^Vi^d)  vi^'^xiX  vciXc^  ^ 
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fn;«.*«.Mf  As«%.  tlon^  wicli  a  quantity  of  potash  ley.  Behg  Wied 
r.v-  i^v^  time,  sepftrated  by  the  filter^  washed^  and  diied>  h  VM 
•n*!r:.^t'?nf  plathiom. 

TVi^  Ml^tance  is  a  broum  powder,  varying  in  shade,  and  soiM^ 
«:  ^^-^  Vin^  very  dark,  according  as  tlie  circuiDStances  arfe  taried  in 
gk«  irrpannon.  Il  is  specifically  lighter  than  fulminating  gold.  It 
^v;^\v'o5  violently  when  heated  to  the  temperature  of  400°,  which 
i$  iilfO  the  exploding  temperature  of  fulminating  gold.  It  does  tiot 
cvr\\h?  by  trituration  or  percussion.  It  is  a  non-conductor  of  elcc* 
tricitv,  which  prevents  it  from  exploding  by  the  aetion  tX  Ac  gal* 
rjir.ic  batter}'.  It  indents  a  plate  of  metal  wheti  exploded  rm  It  ia 
tHc  $.nmc  way  as  fulminating  gold.  When  exptoded  between  two 
phtes,  it  acts  tnost  violently  against  the  lower  one.  It  dissolves  {A 
Milphuric  acid,  without  giving  out  any  gas.  The  sitdutioil  h  very 
<hrik  coloured.  Nitric  and  muriatic  aci^  have  hut  tittle  aetioii  on 
tt.  Chlorine  decomposes  it,  and  converts  it  into  muriane  of  mH' 
nionia  and  muriate  of  platinum.  Ammoniacal  gas  hab  no  UliOft 
iUi  it.  When  heated  in  muriatic  acid  gas,  it  is  contertdd  into  Ma^ 
iiate  of  ammonia  and  muriate  of  platinum.  When  exposed  to  the 
air,  it  absoihs  a  little  moisture,  but  does  not  olhetwise  idtMr  ift 
properties. 

On  Hiursday,  Feb.  1 3,  the  remainder  tit  Mr.  Edmond  Davy's 
paper  on  Fulminating  Platinum  was  read.  A  gveat  number  of  akv 
peiiments  were  stated  in  order  to  determine  the  eomposTti(m  df  Iful- 
minating  platinum.  100  grains  of  the  powdet  contain  7S'75  gtabtt 
of  phtinum.  When  the  powder  is  treated  with  tiitiic  acid,  attd 
heated  cautiously,  there  remains  a  grey  otide  6{  ptatinom,  wMeh 
Mr.  Davy  considers  as  new,  and  promises  to  describe  soon.  100 
grains  of  the  fulminating  powder  left  82*5  grains  of  this  grey  Otid^ 
Henc^  it  follows  that  grey  oxide  of  platinum  is  a  compound  of 

Platinum 100 

Oxygen    1 1-8G 

If  it  be  considered  as  a  protoxide,  which  is  probable,  it  woold 
indicate  the  weight  of  an  atom  of  platinum  to  be  8-431,  We  may, 
therefore,  reckon  it  as  8*5,  without  any  considerable  error.  In 
order  to  determine  the  other  constituents  of  fulminating  platinum, 
he  exploded  small  quantities  of  it  in  glass  tubes  over  mercufj* 
Ammonia  was  evolved,  and  water,  and  a  quantity  of  adsotie  gA 
From  a  careful  comparison  of  the  proportion  of  water  and  atoric 
gas  emitted,  the  author  concludes  that  the  17*5  grains  waating  to 
make  up  100  parts  of  the  powder  consist  of  9  ammonia  andM 
water.  According  to  this  statement,  fulminating  platinum  is  com- 
posed of 

Grey  oxide 82*5 

Ammonia    ^K) 

Wiiter , 8-5 

100-Q 
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iVere  "w^  to  suppose  it  a  compound  ^if  two  atoms  gney  oxtde^  one 
atom  aiMmonia^  and  two  atoms  water,  its  constituents  would  be 
(reckoning  an  atom  of  grey  oxide  9*5,  an  atom  of  ammonia  2*125^ 
and  an  atom  of  water  1*125) : — 

Grey  oxide 81*29 

Ammonia ^ •  •  •  •     9*09 

Water   ..w......^ 9-62 

100-00 
Now  these  proportions  approach  so  nearly  to  those  of  Mr.  Davy, 
t)ttt  they  serve  very  much  to  corroborate  the  accuracy  of  his  ana-* 
lysis.  The  paper  was  terminated  with  a  theory  of  the  fulminating 
fdatiQum.  But  as  this  theory  nearly  agrees  with  the  previous  theory 
of  fulminating  gold^  as  given  by  Bergman  and  Berthollet,  I  con- 
^der  it  as  unnecessary  to  detail  it  here.  The  experiments  m  this 
ftifer  appear  to  have  been  carefully  made,  and  bear  the  stamp  of 
precision. 

.^  On  Thursday,  Feb.  20,  a  paper  by  Mr.  Pond,  the  Astronomer 
Royal)  was  read,  on  the  Parallax  of  the  fixed  Stars.  It  is  well 
kaowtt  that  iDr.  Brinkley  has  for  several  years  past  been  observing 
certain  fixed  stars  with  a  circular  instrument  at  the  Dublin  Obser- 
wtory ;  that  he  has  observed  a  sensible  parallax  in  several  of  them 
IflWiiitiog  to  about  2^^,  that  this  parallax  has  constantly  appeared 
ip  every  year's  observations,  and  that  it  is  too  great  to  be  ascribed 

1  errors  of  observation.  It  was  desirable  that  these  observations 
i^ld  be  confirmed  by  other  astrotiomers.  The  circular  instrument 
it  (Sreenwich  was  considered  as  well  adapted  for  the  purpose :  ac- 
•ivdiogly  &fr.  Pond  made  observations  with  it  in  1812  and  1813; 
hot  he  soon  found  that  it  would  not  answer  the  expected  object^ 
ludetoi  it  could  be  wholly  devoted  to  such  observations.  In  conse- 
aiience,  he  proposed  at  the  last  visitation  that  two  ten-feet  telescopes 
atnd  vrith  micrometers  should  be  fixed  to  stone  pillars,  for  the 
purpose  of  observing  the  parallax  of  the  fixed  stars,  which  proposal 
pu  approved  of.  Till  these  can  be  erected,  two  temporary  tele- 
seopes  have  been  fixed  for  making  observations. 
(iiThe  ol^ect  of  the  present  communication  was  to  state  the  result 
ff  the  oteervations  made  in  1812  and  1813.  The  stars  observed 
vepi  «  Aquilse,  a  Lg^rse,  and  a  Cycni.  The  amount  of  the  parallax 
fid  not  exceed  one-fourth  of  what  Dr.  Brinkley  bad  observed;  but 
4  was  constant  like  that  observed  by  Dr.  Brinkley.  Mr.  Pond 
ampects  that  the  difference  is  owing  to  some  other  cause  than 
Umiiax ;  but  he  is  far  from  being  of  opinion  that  the  observations 
jAUl  he  has  already  made  are  sufficient  to  decide  the  point.  He 
hopes  soop  to  be  able  to  ofifer  a  new  set  of  observations  on  this  inte- 
ittting  subject. 

LINNJGAN   SOCIISTT* 

On  Tuesday,  F^b*  4^  part  of  a  paper  by  the  late  G.  Anderson^ 
liq.  F.  L.  B.  was  read,   entitled^   A  MonograpVi  oi  \k<&  0^\i>a& 
hooia.    Uanaus  at  Stst  coofoooded  all  the  sptcvt^  oi  ^^qv^m 
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under  the  name  ptEonm  officinalis.  He  afierivards  added  pceonk 
tenuifolia,  and  the  pceonia  anomaUi  was  admitted  into  his  Manti:^ 
Since  that  time  very  little  ha^  been  done  by  botanists  to  this  genus, 
which  is  still  involved  in  much  cunfusion-  The  present  monograpli 
was  owing  to  the  zeal  of  Mr.  Sabine,  F,  L.  S.  who  coHecied  into 
bis  garden  ail  the  varieties  of  psunia  lo  be  found  in  Great  BrituiD, 
to  the  number  of  more  than  70.  'J'he  descriptions  were  drawn  up 
by  Mr.  Sabine  and  Mr.  Anderson  conjointly  from  liviug  specimeas. 
All  the  species  of  i)«eonia  belong  to  the  northern  liemisphere  and 
,  lo  cold  climates.  None  of  them  have  been  observed  in  America. 
They  are  all  hardy  enough  to  stand  the  winter  in  England.  The 
Species  described  are  the  following: — 

1.  Montana. — This  constitutes  the  pride  of  the  Chinese  gardens, 
in  which  it  has  been  cultivated  above  1400  years.  More  than  1200 
varieties  are  known,  and  prized  as  much  by  the  Chinese  as  the 
tulips  are  by  the  Dutch  gardeners.  This  species  is  remarkable  for 
the  beauty  and  variety  of  its  colours. 

2.  Alhijlora. — Originally  from  Tariary.  Introduced  by  seedl 
from  Pallaa.     Different  varieties  are  cultivated  in  England. 

■  3.  Anomala. — Originally  from  Siberia.  Admitted  by  Linnieui 
in  his  Mantissa. 

■1.  Temiifolia. — Easily  distinguished  from  the  preceding  species 
t>y  its  liuear  leaves.  Admitted  by  Liimteus  in  the  third  edition  ot 
his  Species  Plantarum. 

On  Tuesday,  Feb.  Ifi,  a  paper  by  Capt.  Marriott,  of  the  Royal 
Navy,  was  read,  giving  a  description  of  two  shells.  One  a  nei? 
Species  of  mitra  from  the  Mediterranean.  The  other,  which  he 
constituted  a  new  genus,  under  the  name  of  cyelosterma,  was  ob- 
■erved  in  a  collection  of  shells  chiefly  West  Indian, 

At  the  same  meeting,  the  remainder  of  Mr.  Anderson's  Mono- 
graph of  the  Genus  Pieonia  was  read.  Nine  other  species  were 
described,  making  13  in  all  j  the  principal  of  which  were  P.  offici- 
nalis, coralline,  humilis,  arictina,  peregrinu,  mollis,  humitis. 

WERNfcRlA.X    NATDRAL    HISTORY    SOCIKTY. 

At  the  first  meeting  of  this  Society  for  the  winter  session  {No?,*  I 
23,  1816),  Principal  Baird  communicated  the  copy  of  a  letttf  f 
from  Lieut,  Wehb,  dated  Camp  Fort,  Peethora  Gurh,  April'!,  | 
1816;  in  which  that  officer  gives  the  altitudes  of  the  principal  si 
peaks  visible  from  Kumaon.  He  ascertained  the  height  of  27  pes)* 
in  the  Great  Snowy  Chain.  The  distances  and  bases  were  deter- 
mined trigonometncally.  The  lowest  peak  measured  was  15,73S 
feet  above  the  level  of  the  sea ;  the  highest  peak,  25,669  feet  above 
the  sea :  21  of  the  peaks  were  from  20,000  to  25,000  feet  above 
the  level  of  the  sea  ! 

At  the  same  meeting  Mr.  Dacosta  read  a  series  of  observations  on 
the  mineralogy  of  some  districts  in  the  north  of  Ireland,  and  de- 
tailed several  analyses  of  the  indurations  observed  where  certniQ 
jvcks  pieet  together,  fcom  which  it  appeared  that  these  indurated 
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Babttances  potsessed   a  different  chemical  composition  from-  the 
■ofter  and  supposed  UDahered  rocks. 

At  the  next  meetings  Dec.  7?  Mr.  Neill  read  an  account  of  the  . 
capture  of  a  beluga,  or  white  whale,  in  the  upper  part  of  the  Frith 
of  Forth,  in  the  month  of  Jane,  L815,  and  described  its  principal 
cstemal  characters  and  dimensions.  The  specimen^  it  appears^  . 
Imving  fortunately  fallen  under  tbe  notice  of  a  scientific  gentleman 
AtAUoa  ^Mr.  Bald,  civil  engineer),  was  by  him  transmitted  to 
Zdioburgh.  The  animal  was  a  male,  and  was  nearly  of  full  size. 
Id  length,  it  measured,  in  a  straight  line,  13  feet,  4  inches;  and, 
srliere  thickest,  it  was  nearly  nine  feet  in  circumference.  It  was 
;irholly  of  a  rich  white  colour  ;  and  tne  singularity  of  its  appearance 
^tiacted  many  hundreds  of  spectators  for  several  days.  While  the 
animal  was  entire  and  fresh,  a  correct  and  beautiful  drawing  of  it 
aim  made  by  Mr.  Syme,  painter  to  the  Society.  1  he  external 
riiancters  in  general  were  found  to  agree  with  the  descriptions  given 

iFabricius  in  the  Fauna  Groenlandica  (delphinus  albicans) ;  hj 
la  Cepede,  in  his  HL**toire  des  Cetaces  (delphinaptcrus  beluga) ; 
l^nd  by  Sir  Charles  Gieseck^,  in  the  article  Greenland  in  the  £din« 
jfciigh  Encycloptedia.  Several  healed  wounds,  the  scars  of  which 
uVvue  still  very  obvious,  indicated  that  this  individual  had  probably 
k  been  struggling  among  drift  ice,  and  had  in  this  way  been  carried 
firom  his  usual  haunts.  Mr.  Pennant,  in  his  writings,  intimates 
suspicion  that  the  beluga  occasionally  visits  our  seas.  It  now 
lllfpears  that  his  conjecture  was  right :  nor  was  this  the  first  occasion 
which  the  beluga  has  been  seen  on  our  shores.  Mr.  Neill  meu- 
ed  that  Col.  Imrie,  of  the  North  Briti^^h  Staff,  had,  so  lung  ago 
the  year  17^3,  examined  two  young  and  mottled  belugas,  which 
been  cast  upon  the  beach  near  Thurso,'  in  the  Pentland  Frith, 
that  the  Colonel's  description,  taken  on  the  spot,  accorded 
ly  with  the  accounts  given  by  Crantz,  Fabricius,  and  others^ 
At  the  meeting  on  Dec.  21,  Ur.  Barclay  described  the  appear- 
which  occurred  on  the  dissection  of  the  beluga  above-men- 
ed.  He  arranged  his  observations  under  the  following  heads : — 
rhe  integuments.  2.  The  tongue,  alimentary  canal,  &c. 
»  Tlie  organs  of  generation.     4.  The  os  hyoides,  larynx,  trachea, 

lungs.     5.  The  skeleton.     6.  The  organs  of  sense. 
/.In  examining  the  integuments,  he  found  the  rete  mucosum  about 
thirds  of  an  inch  in  thickness,  and  evidently  composed  of  two 
la ;  the  under  stratum  distinctly  lamellated,  with  the  edges  of 
laminse  at  light  angles  to  the  stratum  above,  and  which,  on 
ig  outward,  from  within,  were  observed  separating  and  uniting 
in  waved  lines,  leaving  interstices  between  them  where  they 
d,  extending  through  the  whole  depth  of  the  stratum.     On 
viewing  this  stratum  from  the  lateral  aspect,  the  laminae  seemed 
/  composed  of  fibres  that  were  perpendicular  to  the  stratum 
^  above  and  the  cutis  beneath. 

VrThe  tongue  was  thick  and  short,  restricted  in  its  moxxoti^^  ^vi\ 
IboRt^  Uff  \mek  m  the  sxioutb.    The  oesophagus,  Y^Vxtu  Uiodja^v\^ 
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inflated^  w«9  13  indies  in  cirwi inference.  The  slomeche  ttrre  A 
the  tirst  Ibe  largest,  and  wliich,  witli  ilie  last  part  ol^^  the  cesopta 
was  irned  with  a  tliick  white  coat,  similar  to  that  vHiich  is  ft 
lining  the  cardiac  extremity  in  the  stomach  of  a  liorse.     The  inta>l 
tiaes  were  2&|  yards  in  length,    and  without  either  a  colon  or  ' 
aECum ;  their  civcuniference,  when  moderately  inflefed,  between 
fetir  and  five  inches.     Tiic  spleen  was  attached  to  the  first  stomacii, 
«bd  not  larger  than  an  ordinary  human  spleen.    The  omentuin  laj 
eliiefly  between  the  stomachs.     The  liver  was  almost  reduced  to  ;■ 
jelly  by  puirefaction.     The  gall  hladdcr  was  sought  for,  but  i' 
found.    The  pancreas  was  observed  stretching  from  left  to  right,  ai. 
every  where  blown  up  into  large  cells  by  estricsted  air.  The  kidtiej;, 
enveloped  in  a  large  and  liquid  mass  of  putrefaction,  were  inadvcr> 
tently  overlooked. 

The  testicles  were  situated  tiear  the  anus,  resting  upon  the  sides 
of  the  intestine,  llie  penis  was  without  boncj  and  retracted  intoi 
ligmoid  flexure  by  two  muscles. 

The  heart  presented  nothing  tiwt  was  singular  in  its  appcnranoe. 
The  aorta  in  circumference  was  7-j^  inches  where  oleaButed  o-rtt  itw 
valves,  13  at  the  arch,  and  six  where  it  rested  on  the  nertebnl 
column.  The  pulmonic  artery  over  the  valves  was  11  inches  in 
circumference,  and  immediately  beyond  the  valves  S^-. 

The  OS  hyoides  consisted  of  four  bones.  The  larynx  of  five  car- 
tilages, of  which  the  epiglottis  and  the  two  arytenoids  formed  a  tuhei 
of  some  inches  in  length,  that  pointed  towards  the  blow-holes. 
The  trachea  was  composed  of  cartilaginous  rings ;  but  its  branciici, 
eo  fer  as  they  were  traced  in  tiic  lutigs,  of  osseous  rings.  There 
were  no  front  teeth  in  the  upper  jaw;  and,  like  what  occtirs  in 
«ome  other  animals  with  four  stomachs,  there  was  here  a  Isrcc 
branch  sent  off  from  the  trachea  before  Its  division  into  two  eqwii 
gnrts.  The  lungs  on  the  right  and  left  side  were  without  lobes,  an 
without  adhesion.  The  skeleton  of  the  head  resembled  that  o! 
porpesse,  but  in  this  animal  was  very  unlike  the  shape  of  the  Irj! 
when  covered  with  the  fet  muscles  and  integuments.  The  vertebi- 
were  easily  distinguished  into  cervical,  dorsal,  lumbar,  and  cauu  ! 
The  cervical  were  seven,  the  dorsal  11,  the  lumbar  13.  Tlif^i' 
were  no  stemal  cartilages,  hut  sternal  ribs,  as  in  birds.  The  trur 
ribs  were  six ;  the  false  five  ;  and  the  last  three  of  these  articulated 
only  with  the  extremities  of  the  transverse  processes.  There  was  do 
pelvis  nor  sacral  extremities ;  no  clavicles,  but  large  scapulie.  Tiic 
other  pans  of  the  atlantal  extremities,  and  a  few  of  the  distal 
caudal  vertebras,  were  removed  with  the  integuments,  and  carried 
to  tlie  tanpit. 

The  brain  was  putrid  ;  the  spinal  marrow  proportionally  email, 
the  vertebral  tube  being  chiefly  filled  up  with  a  vascular  plexus  vn 
each  side,  enclosed  in  an  elastic  cellular  membrane.  The  eyes  not  so 
large  as  the  human.     The  tongue,  if  an  organ  of  taste,  was  so  bt   , 
back  in  the  mouth  that  an  object  must  have  been  half  Bwalknrcd  J 
before  it  could  be  tasted,    The  blow-holes  seemed  rather  organ*  of  | 
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(Continued  from  p.   159.) 

•«£ac/OfVf  fm  Aiialytictd  MediamcB  given  at  the  Pcijfleckntt 


by  M.  de  Prony.  Second  Part^  u^uch  treats  iff  the  M^iom 
JfbmUd  Sadies  I  or^  an  Eiementary  Treatise  rf  Dynamics. 
nllttt  firfll  pitt  of  this  work  coutiiined  Statics,  and  we  aonoMised 
£  in  our  notice  for  ItMik  Tbe  second,  which  treato  of  mdtiOD,  it 
Mted  «ft  ^uitt  a  noHlalr  manner:  the  iaws  of  motion  of  a  {loiiit  of 
nftelv  of  a«yitMB,  or  of  a  body  of  a  forta  variable  acoordioj^iao 
^"'*  conditioos)  me  anooe^vely  expiaioed  in  it,  the  whole  being 
~  l»y  preliminary  Motions,  in  wiiith  the  author  hat  been  at 
terc'to-establbh  in  the  most  genneral  analytical  manner  tht 
principles  of  dynamics.  After  having  explained  evety 
_  relating  to  time  and  its  measure,  he  combines  this  species  oJF 
hmt/tixf  with  linear  extent,  considering  them  as  two  indeterminate 
MBititicayiMrhose  relations  may  be  expressed  by  equations,  according 
CM^iA  &n  tiK  possit>le  motions  of  a  material  point  may  be  classed. 
Mat  rimple  of  these  relations  gives  nnif^rm  'rttotion^  from 
pfoottds  velocity;  and  from  this  notion  generalised  he  dnmiv 

Ciaf4i^  ftindamental  equations  applicable  to  every  kind  of  motion. 
\  Sttcood  equation,  wiuch  is  equally  general,  flows  equally  frotn 
pnely  analytiod  considerations ;  so  that  we  see  an  important  theory 
itiJwiiilwrt  independent  of  the  iconsideration  of  moving  forces,  by 
of  which  we  can,  when  certain  phenomena  ane  given  by  the 
diaoover  all  those  which  are  not  already  given. 
The  author  applies  this  theory  to  the  vertical  motion  of  heavy 
whether  in  a  vacuum,   or  through  a  resisting  medium. 
fle  analyses  successively  the  phenomena  of  motion  which  take 
9IMI  dym  tbe  surface  and  in  the  interior  of  the  earth,  and  shows 
MiW  these  aecorete  formulas  may  be  deduced  from  those  of  Galileo* 
•  He  pioceeds  to  the  consideration  oS farce.     He  disiioguishes  that 
whose  eftct  is  instantaneous  from  that  whidi  is  subjected  t^  the  law 
If  awtinnity.    He  demoilstiates  tbe  laws  which  result  from  inertia^ 
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the  reciprocal  actions  of  bodies  on  each  other,  the  theorem  of 
equilibrium  of  two  material  points  which  strike  each  other  un 
site  directions,  and  the  formulas  of  this  motion  when  equil 
does  not  take  place.    These  formulas  are  applicable  to  any 
whatever  of  elasticity,  and  he  deduces  from  them  with  fecility 
as  corollaries  the  cases  of  perfect  hardness  and  perfect 
He  demonstrates  occasionally  some  theorems  respecting  the 
vation  of  the  motion  o/'  the  centre  of  gravity^  the  preseruatim] 
living  jorces,  the  loss  of  force  in  the  case  of  sudden  change,:, 
principle  of  the  least  action.    Among  the  examples  of  the  tl 
of  compound  motion  are  found  the  determination  of  the 
reflexions  for  any  degree  whatever  of  the  elasticity  of  the 
fleeted,  the  examination  of  a  case  of  motion  which  renden.j 
difference  between  impingement  and  pressure  sensible,  and 
properties  of  the  machine  of  Atwood.     He  shows  how  the 
ments  should  be  made^  and  gives  the  requisite  formulas  for 
lating  them. 

The  second  section  treats  of  the  motion  oiT  a  material 
attending  to  the  different  conditions  to  which  this  motion  jdq 
subjected ;  those,  for  example,  of  moving  either  freely  or 
given  line  or  surface,  or  so  as  to  satisfy  certain  conditions, 
the  details  which  may  be  useful  to  those  destined  to  cultiTsteJ 
sciences  will  be  distinguished  the  verification  of  the  princii 
areas,  the  relations  between  the  areas  and  thernomenicu 

The  author  passes  to  the  motion  of  heavy  projectiles  in  a 
He  demonstrates  analytically  all  the  theorems  of  Galileo; 
among  the  particular  problems  on  that  subject  there  occun^ 
whose  solution  is  connected  with  the  particular  solutions  of 
rential  equations. 

The  fundamental  equation  for  this  motion  does  not  si 
first  any  hypothesis  respecting  the  law  of  resistance.    The 
then  introduces  into  it  the  law  of  the  velocity,  and  deduces 
all  the  formulas  necessary  for  those  who  have  the  managei 
artillery,   treats  of  the   resilience  employing  the    simplific 
allowed  by  the  small ness  of  the  angle  of  projection,  and  lays, 
the  principal  bases  of  the  calculus  to  obtain  the  absolute  ni 
results  for  trajectories  described  in  resisting  mediums. 

To  this  useful  explanation  one  of  great  interest  succeed^ 
the  motions  of  the  planets  whether  elliptical,  parabolic  or  h] 
bolic.    This  part  of  the  work  is  so  arranged  as  to  constitat' 
elementary  introduction  to  pliysical  astronomy. 

The  motion  of  a  heavy  moveable  body  on  a  polygon  serves 
introduction  to  the  explanation  of  the  general  properties  of  a 
moving  in  any  curve  whatever,  fixed  and  continued.     From 
deduced  the  theory  of  the  simple  pendulum,  and  the  prii 
philosophical  truths  of  which  this  instrument  has  occaskkied 
idiscovisry  or  confirmation. 

The  cycloid  and.  its  properties^  the  discoveries  of  Huyghem^' 
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(he  fine  researches  of  Euler  on  tautochronic  curves^  tbM  pan 
odder  review,  and  the  author  adds  considerations  on  tautochrbnism 
h  curves  of  double  curvature. 

The  celebrated  problem  of  the  bracbystochronei  solved  at  first 
in  an  elementary  manner,  and  then  examined  in  a  general  point  of 
newy  leads  to  one  of  the  finest  methods  which  mathematicians 
fasaess,  the  method  of  variations. 

'  This  section  is  terminated  by  the  theory  of  the  motion  of  a  ma- 
lerial  point  upon  a  given  surface.  The  author  verifies  the  principle 
jBf'  the  least  action  in  this  kind  of  motion,  determines  the  normal 
ire  of  the  surface,  and  applies  this  theory  to  the  curious  pro^ 
of  the  pendulum  with  conical  oscillations ;  that  is  to  say,  which 
llates  by  turning  round  the  vertical  line  drawn  through  the 
of  suspension. 
''^e  third  section  contains  the  general  theory  of  motion,  both  of 
'if  system  of  material  points,  and  of  a  continuous  solid  body,  attend- 
Im  to  their  extent,  and  supposing  their  form  invariable.  It  begins 
^fmi  the  demonstration  of  the  general  principle  of  motionj  which 
%eadth6r  applies  first  to  several  questions  previously  resolved,  and 
liticalar  to  the  machine  of  Atwood.  He  then  brings  into  con- 
ition  the  weight  of  the  cord  and  the  mass  of  the  pulley,  whidi 
bad  at  first  neglected ;  and  shows  that  the  introduction  of  these 
lents  would  have  occasioned  no  alteration  in  the  consequences. 
^Se  deduces  from  this  principle  the  formulas  of  the  motion  of  a 
acted  on  by  any  forces  whatever,  and  obliged  to  turn  round  a 
axis.  The  formulas  contain  the  remarkable  expression  of  the 
of  inertia ;  and  the  author  takes  advantage  of  the  recent 
lion  given  to  thb  theory  by  M.  J.  Binet.  The  questions  re- 
ting  the  centre  of  oscillation  and  the  compound  pendulum 
tinlly  follow  these  researches.  After  having  solved  these  ques- 
and  demonstrated  several  curious  properties  in  the  compound 
ilum,  M.  de  Prony  gives  the  theory  of  an  apparatus  which  he 
trived  for  giving  the  length  of  a  seconds'  pendulum  when  men 
science  were  employed  in  fixing  the  basis  of  the  decimal  system 
measures. 

The  problem  of  the  centre  of  percussion,  which  in  the  17th 

ittotury  had  occasioned  long  discussions  among  philosophers,  was 

pbed  only  in  particular  cases.     M^  de  Prony  has  supplied  this 

Hlect  t^  solving  the  problem  with  all  the  desirable  generality. 

^^  The  one  and  difficult  theory  of  the  motion  of  rotation  round  a 

ibt  was  studied,  and  discoveries  made  in  it,  by  Euler,  Lagrange, 

Laplace.     M .  Poisson  has  given  an  excellent  account  of  it  in 

Treatise  on  Mechanics.     M.  de  Prony,  taking  advantage  of  the 

irs  of  so  many  mathematicians,  and  of  his  own  at  difierent 

ucs,  has  endeavoured  to  make  his  explanations  and  developements 

111  complete  as  possible.     He  treats  of  the  case  in  which  this  motion 

kes  place  on  a  fixed  plane,  and  takes  as  an  example  the  problem 

I  the  top,  which  Euler  appears  to  have  first  resolved. 
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The  fourtli  secUop  treats  of  the  motkm  of  bqdiea  and  Bysjtieu 
liodics  whose  form  is  variable. 

This  part  of  mechanics,  notwithatandin^  tb^  efibcti  of 
greate3t  nmthematiciani,  is  for  from  poific^uog  all  thei  resa 
aeceasavy  for  the  soIuiIoq  of  probkms  relative  to  ^^ms,  wb 
solid  or  fluid.  From  th^e  coosideratioDSa  and  thci  impomlyli 
establishing  a  close  connexion  between  the  qaeatiooa  ta  be  tn 
of  in  sucqession,  M.  dc  Froay  formed  the  resohjtlon;  of  mi 
thia  sectioii  consist  of  problems  gradually  iaereasUng  in.  jSffic 
and  connected  with  each  other  as  much  as  the  nature  of  the^sa 
will  permit. 

The  object  of  the  first  is  the  variadon  of  the  diuratiop  0 
oscillations  of  a  compound  pendulum,  when  we  displaoe  ii  pi 
the  mass  of  the  pendulum.  The  author  demonstrates  tbe  fimi 
which  he  had  given  in  the  Conaais^aoce  de  Tem^  He  ta&e 
one  of  his  examples  a  problem  which  had  occupied  £iHer  tp 
BernoulU.  He  examines  the  case  of  the  osciUatioxia  of  a  I 
body  obliged  to  move  in  a  curve>  and  fixed  to  aa  immoveabkle  1 
He  determines  in  this  case  the  curve  which  posi^esses  tbe  propei 
tautochrpnism,  and  obtains  a  curious  result  relative  tQ  the  cjc 
It  is  impossible  for  us  to  give  to  these  details  an  extent  prc^xwij 
to  their  iniportance.  We  will  satisfy  ourselves  with  saying  ^ 
volume  is  terminated  by  an  exposition  which  includes  the  da 
atrations  of  all  the  great  principles  of  mechanics.  These  difll 
principles  had  been  mentionea  and  verified  several  times  ip 
ixydy  of  the  work ;  but  liad  only  been  considered  under  partii 
mwta  of  view.  The  author  thought  proper  to  reserve  the  gei 
demonstration  till  hb  readers  were  suffideotly  prepared  for  i 
anterior  studies* 

M«  Charles  Dupin^  an  officer  of  Maritime  Engineers^  Foi 
Associate  of  tlie  Institute  of  Naples,  and  Correspondent  oi 
Clasv,  presented  the  following  works  :— 

PRINTEH    WORKS. 

Metnoir  on  the  Re-establishment  of  the  Marine  ^cademjf^" 
Dupin,  who  in  the  Ionian  Isles  exerted  alt  his  efforts  in  the-ciii 
zation  of  the  first  academy  ever  founded  in  these  celebrated  o 
tries,  endeavours  in  this  new  publication  to  hasten  tbe  revival  <| 
institution  of  this  kind  applied  to  one  of  the  most  impoi 
branches  of  the  public  power  and  prosperity.  He  endeavoni 
prepare  for  this  edifice  more  secure  foundations,  and  better  c 
oined  than  those  of  the  first  creation.  He  points  out  and  cxpj 
the  means  of  spreading  through  the  practice  of  our  ports  the  t 
retic  perfections  which  originate  in  tbe  capital,  and  to  fqmii 
return  to  tbe  scientific  men  who  reside  in  this  centre  of  civilin 
the  maritime  data  to  be  procured  only  at  sea  and  in  tlie  avse 
He  points  out  the  iuvest^ations  necessary  for  completing  the  c 
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r(  10  Us  wxX  ivofoxXmX  brapcbea,  ^sfA  show?  the  mean^  of 
ing  tl^e  labours^  and  reoderixig  them  fruitful* 
\ym  rf  the  Tabu  ofsMiUtary  Naval  Atchileciure  in  tha 
wi.  IfHh  Centuries. 

wrUiDg  ex;plaiii&  very  briefly  the  general  plan  of  the  woifct 
tjb^  matters  treated  of  in  the  first  part  only.  This  first  part 
f  the  aFcUtject^se  of  a  vessel  in  general*  The  second  treaty 
coipparativ^  architecture  of  dififerent  kinds  of  vessels  of  war^ 
bKKe  of  the  first  rate  to  the  scnallest  boat.  The  author  has. 
pFCSfnted  to  the  Class  the  two  volumes  in  quarto  which 
|te  the  first  part.  The  one  gives  a  picture  of  the  structure 
>9iplete  vessel^  its  masts,  sails,  tackling,  stowage,  eqaip- 
The  other  shows  the  methods  of  constructing  a  vessel  from 
^  fraoMBg  to  tlie  completion,  its  launching,  its  entry  into 
If  oareenmg,  &c.-  Twenty  plates  of  the  large&t  atlas  sizQ 
mQjF  this  fint  volume.  The  saraq  number  will  accompany 
Sq  kOQwn.  work  on  navai  architecture  takes  in  so  vast  %. 

MANUSCRIPT  M£BfOIR8. 

}min  has  jaes^nted  to  the  Class  two  memoirs,  which  ar^  the. 
K»1pis  I)!(SVQloppemens  de  Geometric,  constittitiqg  the  4ppU<- 
iC  tW  nji^tlMUQaticai  theory  of  tracing  routs. 
1%  first  the  author  considers  routs  as  intended  to  join  a  finite 
*  of  isolated  points  on  surfaces  of  an  arbitrary  curvature, 
k^.  second  he  supposes  that  the  routs  ought  to  serve  for  trans- 
iQ^itely  small  elements  of  masses  which  are  cootinupu^^ 
luperfici^li  or  solid.    These  are  the  problems  which  the 
pf  clearing  and  filling  up  offer  in  their  greatest  genendity«. 
pge  bad  treated  the  question  on  the  supposition  that,  the 
«  ^op^t^ptly  r^Qtilinear.    M.  Dupin  solves  it  on  the  suppo-. 
lAt  the  routs  are  subjected  to  follow  the  inflexions  of  apjf . 
soil  whatever. 

ird  memoir  announced  by  the  author  contains  the  applicatioa 
jNreceding  theories  to  the  reflexion  of  pencils  of  light  by  a 
f  mkrois  whose  form  and  position  are  completely  arbitrary. 
Ifg^  M.  Dupin  has  submitted  to  the  Class  the  description 
i#  drew  up  when  he  visited  the  arsenal  at  Rochefort  of  the 
ea  contrived  and  executed  in  that  arsenal  by  M.  Hubert,  a 
Uilgujsbi^  naval  engineer.  The  most  remarkable  of  these 
B%  whioh  are  of  great  utility,  and  very  ingenious^  are  the. 
d  scte  et  d  drogue. 

ge  of  Discovery,  to  the  Terra  AusiraUs^  performed  in  the 
sc  pi  Geographer  le  Naturaliste,  la  Goelette,  la  Casuwrina^ 
ike  Ye^s  1800,  1801,  1802,  1805,  and  1304,  under  the 
wi  of  Captain  N.  Baudin -^  Navigation  and  Geography. 
p  by  A/.  Louis  Freycinet,  Captain  of  a  Frigate,  Correspim* 
the.Jn^itute  of  France^  Commander  of  the  Casuqrina  in 
:  with  an  Atlas.    (Imprimerie  Itoyale,  1815.) 
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*'  Without  doubt  this  expedition  was  thwarted  in  a  thousao 
Ways.  We  may  say,  indeed,  that  no  modern  eipedition  was  ever  mor 
disagreeable.  But  do  not  the  results  with  which  it  has  enriched  th 
sciences  render  it  so.  much  the  more  honourable  for  those  who  bif 
undertaken  it,  and  pursued  it  with  constancy?''  This  will  notb 
a  question  with  those  who,  like  us,  read  the  whole  work  of  whic 
we  announce  the  first  volume,  who  follow  the  whole  details,  bd 
pay  attention  to  the  methods  of  observation,  of  calculation,  so 
execution,  which  the  author  explains  with  a  detail  and  fidelity  we 
calculated  to  inspire  confidence.  He  always  indicates  the  sooita 
of  his  information,  the  authors  of  the  descriptions  which  he  adopb 
and  those  of  the  journals  which  he  was  obliged  to  strain,  andf 
times  to  conciliate,  when  they  exhibited  difierent  opinions. 

An  English  navigator,  to  whose  memory  he  pays  a  desent 
homage,  Capt.  Flinders,  has  claimed  the  right  of  the  first  disooier 
relative  to  the  south-west  parts  of  New  Holland;  -but  in  yieldlBj 
this  priority,  which  was  never  contested,  either  'by  Feron  or  lAl 
self,  M.  Freycinet  observes  justly  that  he  could  have  had  no  kaM 
ledge  of  the  labours  of  the  English  till  after  bis  return* tcrJhsDoe 
and  that  the  explanation  of  which  he  gives  the  history^(ittHi 
which  he  took  so  active  and  honourable  a  part)  was,  notwiAraiA 
ing,  a  labour  of  discovery.  As  to  the  names,  it  was  imposriUi 
they  could  be  the  same,  as  there  had  been  no  communicati6o  M 
tween  them.  We  know  too  well  what  is  the  custom  of  navigiW 
in  this  respect,  who  often  change  the  names  imposed  and  puUSsta 
by  their  predecessors,  which  is  without  excuse.  But  Flinders  am 
his  countrymen  did  not  do  every  thing ;  even  after  the  Fread 
something  remains  to  be  done.  When  the  examination  is  finisfali 
when  a  complete  account  of  these  regions,  at  present  so  liM 
Inown,  shall  be  given,  and  of  that  difficult  and  dangerous  nav^ 
tion,  then  an  impartial  division  may  be  made,  and  the  names'V 
the  lands,  islands,  peninsulas,  bays,  and  capes,  given  by  those nfl 
first  saw  and  described  them,  and  who  first  fixed  the  longitadcK^ 
latitudes,  and  the  true  position  of  the  coasts,  may  be  adopted.    ^ 

This  volume  is  divided  into  four  books.  The  first  gives  the  ilM 
rary  and  the  general  plan  of  the  work.  It  is  not  in  a  voyage"! 
thb  kind  that  we  are  exposed  to  that  dryness  for  which  the  andtf 
wishes  to  apologise  beforehand.  The  dangers  of  every  kind  n^id 
follow  sufficiently  support  the  interest  and  attention  of  the  vsaflli 
In  this  respect  the  expedition  of  Baudin  offers  some  chanctA 
which  are  peculiar  to  it.  The  part  which  the  captain  takes^-V 
leave  a  boat  si&nt  by  him  to  reconnoitre,  his  departure  at  the  vtff 
instant  when  the  galley  Casuarina  rejoined  him,  after  an  expedifld 
for  which  he  had  only  allowed  20  days,  and  the  aiiectation  wH 
which  he  appeared  to  avoid  her  when  she  followed  him,  when  sH 
was  in  sight,  and  almost  within  reach,  would  lead  one  to  think  thi 
Baudin  sought  for  opportunities  to  get  rid  of  some  of  his  assodald 
who  were  not  all  equally  his  own  choice,  because  he  was  fiir  frafl 
taking  an  equal  interest  in  all  the  parts  of  the  vast  enterpriaw  whid 
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had  been  entrusted  to  him.    But  thb  captain  sank  under  the 
fatigues  of  the  expedition.    He  does  not  remain  to  give  us  an  ac- 
count of  what  may  seem  inexplicable  in  his  conduct.    Were  we  Uf 
eondemn  him  without  being  heard^  we  should  expose  ourselves  to  the 
'  chai^  of  that  malevolence  with  which  we  stigmatize  his  memory. 
'    The  second  book  is  devoted  to  geographical  and  nautical  descrip* 
tions ;  that  is,  to  the  enumeration  of  the  points  perceived,  and  to 
die  mass  of  observations  which  time  and  circumstances  allowed 
Aem  to  collect  on  each  coast.     Here  they  treat  of  Van  Dieman's 
Land  and  of  Bass's  Strait.     We  find  a  complete  account  of  a  great 
hod  which  required  two  painful  and  difficult  campaigns  to  explore ; 
interesting  discoveries  on  coasts  each  more  than  300  leagues  in 
extent ;  curious  details  respecting  New  South  Wales,  Port  Jackson, 
..several  isles  in  the  great  Asiatic  Archipelago,  particularly  Timor ; 
-kMiKnrations  of  irregular  and  extraordinary  tides,  of  the  declinations 
^'ind  inclinations  of  the  magnetic  needle ;  not  to  speak  of  a  great 
tamber  of  nautical'and  geographical  facts,  the  noticing  of  which 
Muld  lead  us  too  &r. 
The  third  book  gives  an  analysis  of  the  charts.    Here  we  may 
nark  the  memoir  in  which  M.  Boullanger  gives  examples  of  the 
lllcalations  made  to  determine  the  rate  of  the  time-pieces,  and  to 
the  distance  of  the  moon  from  the  errors  of  the  lunar  tables; 
these  errors,  how  small  soever  they  may  be  supposed,  have  still 
iUe  effects  upon  the  determinations,  to  which  we  wbh  to  give 
Bgreatest  possible  precision. 
'.  liie  lon^tudes  are  fixed  relatively  to  four  principal  points: 
The  fint  Concordia,  in  the  island  of  Timor.     2.  The  point 
igi  at  Sidney  Cove,  near  Port  Jackson.    3.  The  observatory 
Bemier,  near  a  cape  in  the  island  of  Cr^    4.  The  high  point 
the  peninsula  of  Peron,  in  the  bay  of  Sea  Dogs.    These  longi- 
were  determined  by  east  and  west  lunar  distances  for  the  first 
t^  and  east  only  for  the  fourth.    The  corrections  for  the  errors 
die  tables  were  -  14'  38'',  -  13'  28",  -  13' 31",  +  6'  57". 
the  north-west  harbour  (channel  of  Entrecasteaux)  and  the 
I  Maug^  (isle  Maria),  the  corrections  were  —  1 7'  4"  and  + 
IS^f.    The  intermediate  longitudes  were  calculated  according  to 
eonrected  rate  of  the  time-pieces. 
iVcry  good  rules  exist  for  laying  down  plans  and  sea  charts ;  but 
them  in  practice  the  navigator  must  be  master  of  the  motions 
vessel.    If  he  has  not  the  chief  command,  he  must  be  sat?V 
with  taking  the  best  advantage  of  the  situation  in  which  he 
to  be,  and  endeavour  by  the  number  of  his  observations  to 
for  the  irregularity  of  the  directions  which  he  receives. 
diiections  of  the  vessels  were  determined  in  the  usual  way,  but 
a  a  care  which  it  would  be  difficult  to  surpass.    Watches  were 
tdlvted  for  tiie  sand-glasses,  still  most  commonly  employed,  but 
use  of  which  should  be  entirely  stopped.    The  errors  of  estima- 
have  been  diminished  by  all  the  known  methods,  and  particu- 
inf  thoae  furnished  by  astronomy  and  trigonomeXT^,    TV{^  tea:) 
/OL.  IX.  IT  UJ.  Q 
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be  judged  of  by  the  detailed  example  which  the  author  givea  of  the 
method  which  he  has  followed,  and  whtcli  shows  with  what  coasoMj 
be  devoted  himself  to  ibis  disagreeable  and  troublesome  labour. 

The  author  then  passes  to  the  examination  of  the  charts  which 
compose  his  atlas.  Their  whole  number  is  32 ;  but,  besides  the 
^nd  divisions,  they  exhibit  particular  plans  of  different  remarlcable 
jKiints :  £0  that  the  number  of  articles  of  which  an  account  is  to  b« 
given  amount  to  143.  In  engraving  these  upon  copper,  the  methods 
|iointed  out  and  practised  by  Fleurieu  have  been  followed  with  im- 
proveoients  upon  tliem. 

The  fourth  book  is  entitled,  General  Results.  It  contains— 
tables,  in  which  we  find  the  diurnal  longitude  and  latitude  of  the 
Tessets;  the  height  of  the  barometer  and  thermometer,  and  the 
degrees  of  the  hygrometer,  the  direction  and  strength  of  the  wind, 
the  state  of  the  sky,  the  declination  of  the  magnetic  needle,  tfae 
lunar  and  solar  points,  and  different  observations ;  tables  of  the 
puiiioDS  determined  during  the  whole  expedition;  tables  of  the 
tides;  and  tables  of  the  currents  observed  near  the  different  coasts. 
With  regard  to  the  typography,  it  is  sufficient  to  observe  that  the 
work  comes  from  the  press  of  the  Imprimerie  Koyale.  Nothing  has 
teen  neglected  to  render  the  execution  of  the  atlas  worthy  of  the 
enierprise  which  it  is  destined  to  peipetuate. 

Traveh  nf  Aii  Bey  el  Abhassi  in.  Africa  and  Jsia  during  theYeart 
1803,  4,  5,  G,  and  J,  dedicated  to  the  King.  Three  Fblnmes  in  iw. 
with  an  Atlas. 

'-  "  Ali  Bey  el  Abassi  (whose  work  we  announce,  and  of  whom  tbe 
portrait  is  at  the  beginning  of  the  first  volume)  is  known  in  Asil 
JMid  Africa  as  the  son  of  Othman  Bey,  prince  of  the  Abbassides.* 
£ager  to  acquire  knowledge,  and  possessed  of  the  most  happy  di^ 
positions,  he  came  when  very  young  to  study  in  Europe,  where  he 
Acquired  extensive  information,  which  he  afterwards  applied  to  the 

firactice  of  astronomy,  geography,  and  natural  history."  To  these 
Ines,  which  we  copy  from  the  preface,  we  will  add  from  the 
Verbal  account  of  the  contents  of  this  work,  which  we  heard  given 
lo  the  Class,  that  the  editor,  M.  E,,  is  known  very  advantageously  by 
leveral  memoirs  relative  to  different  circumstances  of  the  traveli 
which  he  now  publishes,  and  even  by  aslronomical  observations  and 
gi:ographical  positions  inserted  in  different  volumes  of  the  Connaif- 
snnces  des  Temps.     As  to  the  person  of  the  traveller,  we  see  in  the 

?reface  that  doubts  have  often  been  started  respecting  his  origin. 
'6  these  suspicions  he  opposes  the  marks  of  esteem  which  he  re- 
ceived from  the  Emperor  of  Morocco,  even  after  attempts  had  been 
made  lo  blacken  him  in  the  estimation  of  that  prince :  the  way  in 
which  he  was  received  at  Tripoli,  at  Cairo,  by  the  scherif  of  Mecci, 
by  the  Pasha  of  Acre,  and  by  other  great  personages  :  but  without 
Catering  in  the  least  into  the  discussion,  with  which  we  have  no 
concern,  wesliall  merely  point  out  briefly  the  principal  new  factt 

J  ■  Oar  ttadera  ore  vt  coDne  attate  thnl  (he  name  and  cbaincler  of  Ali  Bf} 
jfere  oJMBtcd  by  «n  RnrapeBu. 
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ooaMdnedln  the  work..  It  cannot  be  denied  that  it  MussUman^ 
known  to  be  sucb,  travelling  in  countries  where  every  European  it 
more  or  less  suspected^  is  a  very  proper  person  to  give  us  informa- 
tion respecting  the  customs,  manners^  and  religious  practices,  of 
these  people  ;  ideas  which  from  another  would  not  inspire  us  with 
S9  much  confidence.  These  details  can  be  appreciated  by  a  great 
number  of  readers.  But  what  ought  particularly  to  fix  the  attention 
of  the  Class  are  the  astronomical,  geographical,  and  meteorological 
observations,  the  direction  of  the  routes  followed  by  the  caravans^ 
as  travellers  are  very  seldom  found  capable  of  publishing  such  re- 
marks. We  see  even  that  our  Mussulman  has  been  more  than  once 
thwarted  in  his  scientific  projects,  either  by  the  prejudices  of  those 
who  surrounded  him,  or  by  other  cares  which  constituted  the  prio* 
cipal  object  of  his  journey,  and  which  to  us  would  have  been  of 
little  consequence,  even  if  the  author  had  given  us  that  informatioa 
remecting  it  which  he  reserves  to  another  time. 

'The  nature  of  the  countries  and  their  soil  are  described,  as  might 
hare. been  expected  from  an  attentive  observer,  who  had  not  alwayi 
an  opportunity  of  stopping  where  he  chose,  and  still  less  of.  making 
tjbose  excursions  whicn  he  would  have  considered  as  proper.  But 
Bie  determines  at  least  by  the  compass  all  the  changes  of  direction 
IB  die  road,  and  furnishes  at  various  distances  points  whose  longi* 
tide  and  latitude  are  determined  by  exact  observations,  to  which  he 
idds  the  decimation  of  the  needle. 

.The  work  is  divided  into  three  volumes,  which  form  as  man? 
&tinetparts. 

■^  .The  first  contains  the  sojournment  of  All  Bey  in  the  kingdom  of 
Morocco.  It  is  terminated  by  new  conjectures  on  tlie  Atlantis  i 
Rafter  having  considered  this  new  system,  compared  with  all  the 
others  which  have  been  written  on  this  subject,  one  is  disposed  to 
Ojll  to  mind  the  observation  of  Aristotle,  who,  comparing  this 
ijectioa  of  the  Atlantis  to  that  of  the  wall  constructed  by  the  Greeks 
to  fortify  themselves  against  the  attacks  of  Hector,  adds,  that  the  poei 
^[ho  contrived  it  has  liimself  destroyed  it  so  as  not  to  leave  a  single 
flj^iige  of  it  remaining.  These  conjectures  are  followed  by  others 
Wiuch  may  have  a  better  foundation.  They  relate  to  the  existence 
<^  an  inland  sea  in  the  centre  of  Africa,  similar  to  the  Caspian  Sea. 
Tjoji  traveller  endeavours  to  strengthen  his  notion  by  calculations, 
and  by  joining  together  all  the  proofs  which  he  was  able  to  collect. 
Bat,  notwithstanaing  his  efibrts,  the  conjecture  is  likely  to  remain 
bog  problematical. 

.  Tlie  second  volume  contains  his  journey  to  Alexandria,  and  new 
and  curious  details  respecting  the  island  of  Cyprus,  the  pilgrimage 
lb  Mecca,  the  description  of  the  Temple,  and  of  the  Kaaba,  or 
fioitte  of  God.  It  is  terminated  by  a  notice  of  the  Wehabis,  and 
« their  religious  principles. 

In  the  third  volume  we  have  an  account  of  an  unsuccessful  at- 
titeipt  of  the  traveller  to  penetrate  to  Medina,  his  more  successful 
journey  to  Jerusalem,  the  description  of  the  Tem^Xe,  \!cv^  ^wXi^Oftfi^ 

Q  2 
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into  wbiA  is  prohibited  to  ChristiaDs ;  and,  lastly,  very  intercstii 
information  respecting  Damascus  and  Comianiitiop)«. 

The  atlas  contains  69  plates,  among  which  the  most  remarlub 
are  those  relative  to  the  temples  of  Mecca  and  Jerusalem,  the  mi 
of  the  kingdom  of  Morocco,  of  Northern  Africa,  of  the  coast 
Arabia  on  the  Ked  Sea,  and  the  itinerary  of  Ali  Bey. 

Algtlraicui  and  Geometrical  Analytical  Essays,  By  M.  J.  i 
Stainville,  repetlleur-adjoiat  to  the  Polytechnic  School.  }Ai 
Veuve  Courcier,  1815. 

The  object  of  the  author  is  to  develope  some  points  of  aniily! 
which  appeared  to  him  susceptible  of  extension  and  simplification 

We  know  that  algebraic  calculation  often  leads  by  certain  roa 
to  results  which  it  is  impossible  to  doubt,  but  which  astonish  u 
confound  the  calculator  till  he  succeeds  in  giving  a  natural  espbn 
tion  to  the  paradox.  We  have  a  very  celebrated  example  in  i 
yreducible  case  of  cubic  equations.  All  mathematicians  have  be 
eager  to  throw  light  upon  it.  After  all  that  they  have  said,  t 
reader  will  still  see  with  pleasure  the  new  explanation  given  by  i 
de  Stainville.  Wc  shall  say  the  same  thing  of  the  method  whi 
he  has  found  for  biquadratic  equations,  of  all  the  detaib  which 
gives  of  the  binomial  theorem  of  Newton,  of  the  new  and  simj 
method  which  he  follows  to  obtain  formulas  that  express  the  sim 
co-sines,  and  tangents,  of  any  number  whatever  of  angles,  to  i 
monstrate  the  theorems  of  Cotes  and  Taylor,  and  of  his  differe 
problems  on  the  cycloid,  the  hyperbola,  and  the  logarithmic.  In 
these  developements  the  autiior  makes  a  happy  use  of  geometrii 
consideration!!}  the  advantage  of  which  is  to  bring  uader  a  sm 
number  of  principles  truths  that  appear  at  first  very  complicate 
The  reader  who  is  ignorant  of  them  will  acquire  a  knowled 
of  them  with  less  labour :  he  who  lias  long  koown  them  will  pc 
ceive  so  much  the  better  the  intimate  connexion  which  unites  tog 
ther  all  the  parts  of  analytical  science,  and  allows  ua  to  arrive 
the  same  theorems  by  so  many  different  ways. 
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I.   Allophan.  '■       - 

This  name  has  been  given  by  Strotneyer  lo  a  new  mineral  h 
analysed  by  him,  because  it  has  very  much  the  appearance  of 
copper  salt. 

Its  colour  is  intermediate  between  sky-blue  and  verdigri!-gr«' 
Fracture  conchoidal,  Luaire  intermediate  between  vitreous  a" 
vty.     Translucent,     Specific  gravity  from  i-S52  to  \-hS'J.   ■ 
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Qccm  io  amorpl^oiit  ,pieoet  io  a  oarly  «ock.    Accordiog .  <p  the 
analyus  of  StrooMjer,  its  constituents  are— ^ 

Alumina  «••••• •••<  32'202 

Silica  21*922 

lime 0780 

.  Sulphate  of  lime    0*517 

Carbonate  of  copper 3*058 

Bvdrate  of  iron •  0*270 

Water 41*801 

100*000 
.     11.  SUverkupferglanx. 

Fiofiessor  Stromejjrer  has  lately  analysed  a  new  ore^  found  by  Fro* 
fmox  Hauamann^  m  the  Museum  of  the  Academy. 
t:.itf  colour  is  intermediate  between  lead-grev  and  iron-blacky  with 
i  tint  of  cof^r-red.    Its  fracture  is  conchoidal^  and  ita  lustre 
Hetallic.    It  is  mild^  and  has  the  specific  gravity  of  6-255. 
>:  AeoHding  to  Stimneyer's  analysis,  it  b  composed  of 

•  Sil?er    52*2722 

*  Copper 30*4787 

Iron  ..••••.^ ••• 0*3881 

Sulphur     •• 157824 

"'He  considers  it  as  a  compound  of 

y    .         Sulphuret  of  silver  ••  ••••••••  ••^••,  60*648 

!',,  Sulphuret  of  copper    ••»•  88*654 

'^,^         Sulphuret  of  iron    •....• 0^00^ 

*-•  focyooa 

lJl..Sqlt$  of  Sirtmtum, 

'■'  ftofessor  Stromeyer,  of  Gottingen,  has  lately  made  a  very 
ctrrful  analysis  of  various  saks  containing  strootian  fiv  dteir  base. 
The  foUowiBg  are  the  results  which  he  obtained  :— 

1.  Carbonate  of  Stroniian. 

Carbonicacid 29*687   ....  42*2212 

Strontian    70*313   ....lOO 

100 

Native  carbonate  of  strontian  firom  Argyle^e  contains  two  per 
eent.  of  carbonate  of  lime. 

V'*  .,  2.  Sulphate  tf  Strontian* 

'^  Sulphuric  acid   43  ....  75'44 

Strontian    ••..••.... 57  ....100 

k   ..  ■   ,    .   .  Too  . 

■A    .. 
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•      •  '       ■      9.  NUrate  of  Stmaum.       '-     -  -^ .  si  • 

Nitricacid   50-62   ....  102'5n^ ' "   ^  ^ 

Strontmn •»•«••.  4i):38   •«••  100 

100 

■        •  .  ■  ■       ■  ■ 

4.  Muriate  of  SironHwu 

Muriatic  acid  ......••  34-415   •...  52-474 

Strontian     65-585    .•..100 


■^ 


«   • 


100 

5.  Phosphate  of  Strontian. 

.  Phosphoric  acid 36-563   ....57:6417 

StrontiaA    63*435   ....100 

An  atom  of  strontian^  according  to  these  experimeiits,  mrdgb 
6*5228^ 


IV.  Heights  (ff  different  Places  in  France  ahove  the  Jtmfetj^  m 

Secu 

Plains  of  Beauce • «  175  metrei 

Paris 34 

Chalons-sur-M arne .9.,..  IW 

Lyons   • . .  • 175 

Dijon 263 

Orleans    %  % .  v .  %  ^ . . .  •  ^  • « .  • 203 

Grenoble SO7 

Valence    ..»%%» )i ...  • ••••••  111 

Grange 64 

fiesangon 161 

Nancy 253 

Plains  of  Switzerland 428  to  487 

Plains  of  Lombardy 78  to  126 

Plains  of  Castile 585 

(Ann.  de  Chim.  et  Phys.  iL  386.) 

V.  Necessity  of  Food  containing  A%ote  for  the  Nourishment  of 

Animals. 

It  is  a  commonly  recdved  opinion  that  sugar,  gum^  oil,  butter, 
and  some  other  similar  bodies,  which  contain  no  azote,  constitute 
yery  nourishing  articles  of  food*  This  opinion  has  been  put  to  die 
fest  of  experiment  by  M.  Magendie.  A  dog  was  f($d  upon  sugar  and 
distilled  water.  He  eat  his  food  readily,  and  for  some  time  retained 
his  health  and  usual  liveliness.  But  in  aboujt  ^  fortnight  he  began 
to  get  leaq^.  though  his  appetite  continued  good.  His  alvine  excre- 
tions were  scanty,  but  his  urine  was  abundant.  On  the  21st  day  an 
ulcer  began  to  appear  in  the  centre  of  the  cornea  of  each  eye,  which 
gradually  increased,  penetrated  the  cornea^  and  the  humors  of  the 
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eye  ran  oat.  The  leaancM  continually  iocreafedy  the  animal  lost 
its  itrengtby  and  died  on  the  S2d  day.  The  dead  body  was  found 
destitute  of  fat,  and  the  muscles  deprived  of  five-sisths  of  their 
usual  volume.  The  urine  was  alkaline,  and  destitute  of  uric  acid, 
liitt  that  of  herbivorous  animals.  The  bile  also  contained  much 
pcromel,  like  that  of  oxen.  A  second  and  a  third  dog,  fed  like* 
wise  upon  sugar  and  water,  shared  a  similar  fate. 

Two  dogs  fed  upon  olive  oil  and  water  died  on- the  36th  day,  with 
precisely  the  same  phenomena,  except  the  ulceration  in  the  cornea, 
which  did  not  take  place. 

Several  dogs  were  fed  with  gum  and  water.  Thrir  fate  was  pre-^ 
cisely  the  same. 

A  dog  fed  on  butter  died  on  the  36th  day,  with  precisely  the  same 
phenomena;  though  on  the  34th  flesh  was  given  him,  and  he  was 
jdlowed  to  eat  of  it  at  pleasure.  In  him  the  ulceration  in  the  cornea 
jbowed  it$elf. 

From  these  curious  experiments  of  M.  Magendie,  it  is  obvbus 
that  none  of  these  articles  are  capable  of  nourishing  dogs.  Hence 
we  may  infer,  with  the  greatest  probability,  that  they  are  incapable 
of  nourishing  man.    (Ann.  de  Chim.  et  Pbys.  iii.  QS.) 

VI.  Temperature  of  the  Sea. 

1.  At  the  surface  of  the  ocean,  at  a  distance  from  land,  the  tem- 
ferature  of  the  water  at  noon  is  colder  than  that  of  the  air.  Its 
temperature  at  midnight  is  always  higher  than  that  of  the  air ;  so 
that  twice  every  24  hours  the  temperature  of  the  sea  and  that  of  the 
air  are  the  same. 

2.  The  mean  temperature  of  the  surface  of  the  sea  at  a  distance 
bom  land  is  higher  than  that  of  the  air. 

[  3.  The  temperature  of  the  sea,  supposing  no  current^  dinunisbes 
in  proportion  to  its  depth.  (Peron,  Ann.  de  Chim.  et  ^ys.  iii.  126.) 

yiL  Sulphate  of  Borates  in  Surrey. 

Some  years  ago  many  beautiful  specimens  of  sulphate  of  barytes 
Were  found  in  the  fuller's  earth  at  Nutfield,  in  Surrey.  They  may 
be  still  seen,  I  presume,  in  Mr.  Sowerby*s  museum }  and  are  very 
Remarkable  for  the  brilliancy  of  their  yellow  colour.  A  specimen 
from  Mr.  Sowerby's  collection  has  been  recently  analysed  by  Pro- 
fessor Stromeyer,  of  Grottingen,   who  found  its  composition  as 

Barytes S5*S0J 

Sulphuric  acid     33*874 

Hydrate  of  iron * O'OSl 

(kdouring  matter  and  water    CM)53 

';  t^m    • , 0^15 

100-000. 
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The  colouriog  matter  he  ponsiders  as  ooly  mechaoicaUy,  amfd 
with  the  sulphate.    It  is  dissipated  or  destroyed  by  a  moda^UebnU 

VIIL  CeUstine  from  Domburg^  near  Jena^ 

This  substance  has  been  lately  discovered  at  Danibui|^,  coMfti* 
luting  a  bed  in  marl.  It  is  fibrous>  and  has  a  blue  coloar»  similar  tip 
that  from  Pennsylvania.  Its  specific  gravity  is  3*9536.  Steom^jir 
has  ajialysed  it,  and  found  its  constituents  as  follows :— * 

'  Strontian 56*397 

Sulphuric  acid     42*949 

lim^ • 0*057 

Oxide  of  iron 0*027 

Clay    0*051 

Bitumen  and  water 0*105 

99*582 
Loss    • 0*418 

100*000 
The  lime,  iron,  and  clay,  in  Stromeyer's  opinion,  come  tim 
the  marl  in  which  the  eelestine  is  found.   The  blue  colour  is  omf. 
to  the  bitumen,  which  is  only  mechanically  mixed. 

IX.  Vulpimte. 

This  is  a  name  given  by  some  mineralogists  to  a  mineral  finindJt- 
Vulpino,  not  for  from  Bergamo,  in  Lombardy.  In  Italy  it  is  koorn 
by  the  name  of  marmo  lardiglio  di  Bergamo,  It  was  noticed^ia 
the  Journal  de  Physique  under  the  name  of  pierre  de  Fulffm^ 
Haiiy,  relying  on  an  analysis  of  Vauquelin,  gave  it  the  appellatiiwi 
of  chaux  anhydrO'SulpluitSe  quariztfere.  Stromeyer  has  haaif 
analyzed  it,  and  found  its  constituents  as  follows:—  .-.  -. 

Lime 41*710 

Sulphuric  acid    57*966 

Quartz     ; 0*090  i 

Water 0072 

99*838  ^ 

Loss     «    0*162  i- 

100-000 
Another  specimen  of  coarse  scaly  vulpinite,  which  he  recdved 
jGrom  Professor  Pfaff,  of  Kiel,  was  composed  of 

lame  .....•• 41*398 

Sulphuric  acid    .••...  56*641 

Quartz    ,    0*260 

Oxide  of  iron 0*033 

Water 0*957 

Loss    «.«.^,  ••••«•• ^ 0*711 

100*000 


I«7il ' ''  Scientific  InteUqience.  ato^ 

It#oali  fBppen,  therefore,  that  the  vulpiiute  is  merely  an  nlijr- 
dfras' sulphate  of  lime. 

X.  Discovery  of  the  Existence  of  Cobalt  in  Meteoric  Iron. 

Tha  existence  of  nickel  and  chromium  in  meteoric  stones  has 
long  beeia  known ;  and  an  experiment  of  Klaproth  (Beitrage,  vi, 
S97)  leads  to  the  suspicion  of  the  existence  of  cobalt  in  the  same 
minerab.  The  existence  of  cobalt  in  the  meteoric  iron  from  the 
Cape  of  Good  Hope  has  been  ascertained  by  Professor  Stromeyer, 
yfho  lately  analyzed  a  specimen  of  it  sent  him  by  Mr.  Sowerby. 
He  was  unable  to  detect  cobalt  in  the  meteoric  iron  from  Sibena 
and  Bohemia ;  but  he  considers  the  methods  at  present  used  to 
separate  cobalt  from  nickel  as  bad,  and  he  has  not  yet  discovered  a 
better. 

XI.  Death  of  Klaproth. 

On  Jan.  1,  181 7^  Martin  Henry  von  Klaproth^  Professor  of 
Chemistry  at  Berlin,  and  by  far  the  most  celebrated  chemist  in 
Germany,  died  at  a  very  advanced  age.  He  has  been  a  distinguished 
iiDter  for  at  least  40  years ;  for  he  published  a  set  of  chemical  ex- 
gffjoaents  on  copal  in  the  year  1776-  Chemistry  lies  under  greater 
obligations  to  him  than  to  any  other  chemist  of  his  time.  He  de^* 
Med  himself  entirely  to  analytical  chemistry  ;  and  to  him  we  are 
chiefly  indebted  for  the  knowledge  which  we  at  present  possess  of  the 
itf  iHAal  kingdom,  and  for  the  formulas  employed  to  develope  the 
eMlStituents  of  minerals.  His  labours  are  consigned  in  six  octavo 
foltnneS)  under  the  title  of  Beitrage  zur  chemischen  Kenntniss  der 
Mhtailkorper,  the  first  volume  of  which  was  published  in  1795, 
ttd'the  last  in  1815.  He  was  the  discoverer  m  uranium,  and  be 
mflrmed  and  completed  the  discovery  of  tellurium  and  titaniuntl 
He  likewise  discovered  zirconia  and  mellitic  add. 

XII.  Diabetic  Urine. 

(To  Dr.  Thomson.) 
SIR,  Bedford^tquare^  Feh^  1817. 

If  yoq,  or  any  of  your  correspondents,  will  in  your  next  number 
treat  on  the  most  effectual  method  of  analysing  diabetic  urine,  it 
^1  much  oblige^ 

Yours  respectfully, 

^  I  think  my  correspondent  cannot  do  better  than  study  the  expe* 
Hments  of  Niodas  in  the  Annales  de  Chimie,  xliv.  32,  those  of 
Sorg  in  Gdilen's  Journal,  vi.  9,  those  of  Dupuytren  and  Thenard 
in  we  Annales  de  Chimie,  lix.  41.  He  will  find  it  useful  to  peruse 
^  experiments  of  Fourcroy  and  Vauquelin  in  the  Annaies  de 
Clumie,  xxxi.  48,  and  Berzelius's  paper  on  animal  fluids  published 
Ui  the  Anmds  of  Philosophy,   ii.  19,  &Cv     If  he  understands 
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Swedidiy  he  catsnot  be  referred  to  a  better  book  thiQ  Beriselks's 

Djurkemien. — ^T. 

XIII.  Quen/  respecting  Carmine* 

(To  Dr.  ThoDBon.) 
8IR, 

1  shall  feel  myself  much  obliged  if  you,  or  any  of  your  corra* 
pondents,  will,  dirough  the  mediom  of  your  Annals  of  Phihsophft 
ftvour  me  with  the  readiest  method  of  preparing  carmine,  haviig 
inefiectually  tried  it  by  most  of  the  methods  recommended  hj 
Nichdson  and  Aikin. 

Yours^  with  the  most  profound  respect^ 

J.  N.  R.  M. 

XIV.   jiurora  Borealis  oi  Sunderland. 

(To  Dr.  Tbomsoii.} 
SIR, 

On  Saturday  night,  the  8th  inst.,  about  seven  o'clock  in  Ai 
evening,  during  a  strong  gale  from  the  north-west,  which  had  god?* 
tinued  five  days,  was  ol»erved  the  most  beautiful  aurora  boKafiii 
such  as  had  not  been  seen  here  for  upwards  of  20  years.  It  b^gui 
in  single  bright  streamers  in  the  north  and  north-west,  which,  gn- 
dually  increasing,  covered  a  large  space  of  the  hemisphere^  and 
rushed  about  from  place  to  place,  with  amazing  velocity,  modi 
higher  than  the  zenith,  and  had  a  fine  tremulous  motion.  They 
illuminated  the  hemisphere  as  much  as  the  moon  usually  does  whcft 
eight  or  nine  days  from  the  change*  About  J 1  o'clock  part  of  d^ 
Streamers  appeared  as  if  projected  from  a  centre  south  of  the  zeoitbi 
and  looked  like  the  pillars  of  an  immense  amphitheatre,  presenting 
the  most  brilliant  spectacle  that  can  be  conceived,  and  seeming  to 
be  in  a  lower  region  of  the  atmosphere,  and  to  descend  and  ascend 
in  the  air  for  several  minutes.  One  of  the  streamers  passed  over 
a  in  the  right  shoulder  of  Orion,  but  nehher  increased  nor 
diminished  its  splendour.  About  eight  o'clock  Venus  was  about  8^ 
above  the  horizon,  and  displayed  a  very  peculiar  appearance ;  Sat 
her  rays  passed  through  a  thin  mist  or  cloud,  probably  electric,  of 
a  deep  yellow  tint.  Her  apparent  magnitude  seemed  increased; 
and  a  halo  was  formed  round  her,  as  sometimes  appears  round  the 
moon  in  moist  weather ;  but  the  stars  that  were  in  that  part  of  the 
hemisphere  shone  with  their  accustomed  brilliancy. 

This  phenomenon,  among  English  writers,  is  first  described  faf 
Matthew  of  Westminster,  who  relates  that  in  A.  D.  55&  there 
were  certain  appearances  of  lances  seen  in  the  air  from  the  north  to 
the  west,  or,  to  use  his  own  words,  '^  quasi  species  lancearu^n  ip 
aere  visse  sunt  a  septentrione  usque  ad  occidentem/'  (P.  lOh) 
And  may  not  the  following  line  in  Virgil  apply  to  this  phenomenon 

"  —  Annorum  soDitam  toto  Germania  coelo 

Aadiit."  ViRO.  Ge^rg,  I.  4M.  • 


mh}i.  SdenOfie  Inielligerwes  9B1 

-  SiMNild '  thq  above  observations  deserve  a  place  in  jNNir  phllMK 
phical  journal^  the  insertion  will  much  oblige, 

Sir^  your  obedient  servant, 

IBUiffp-mmrmouikf  Feb.  10,  1817.  RoBBBT  PSNSBT. 

XV*  Formulas  for  esiimaiing  ike  Height  ofMouniamSm 

(To  Dr.  TfaomsoD.)  ; 

DEAR  SIR, 

The  perusal  of  Mr.  Anderson's  very  ingenious  paper  on  baro^ 
SDetric  altimetry  in  your  last  number,  brought  to  my  reeoUeetion-a 
couple  of  formula  which  I  composed  in  one  of  the  latter  months  of 
1815.  Before  sending  them  to  you,  I  wished  to  ascertain  if  my 
discovery  had  been  anticipated*  but  have  had  no  opportunity  m 
satisfying  myself  on  that  head.  The  formulse  of  Sir  G.  Shuckburgh 
and  Professor  Leslie,  I  conclude,  must  be  of  general  application  ; 
if  so,  they  are  quite  distinct  from  mine,  which  are  eaclusively 
adapted  to  the  use  of  observers  in  countries  of  moderate  inequality, 
like  dur  own  island.  At  all  events,  they  have  the  merit  of  utility 
ifjd  convenience,  whatever  be  the  fate  of  their  claims  of  originality j 
l^id  as,  by  every  rule  of  probabilities,  the  present  year  ought  to  be 
iivqurable  for  making  observations,  you  will  perhaps  deem  this  a 
tl^oufable  crisis  for  stimulating  by  discussion  the  spirit  of  curiosity 
jfdiich  a  long  series  of  bad  weather  has  torpified. 
p  1»  If  T,  /,  represent  the  temperatures  of  the  air,  taken  at  the 
§fj^m  and  at  the  summit  of  the  mountain,  by  a  detached  thermo- 
^^fUcr;  and  B,  b,  the  heights  of  the  mercury  in  the  barometer  19 
t}i^,  same  situations  3  the  elevation,  expressed  in  yards,  will  be 
l^palto 

2»|lzi)  X  (808  +  T  + /) 

.The  result  found  from  this  theorem  will  not  deviate  from  that 
tfc^ined  by  logarithms,  more  than  three  or  four  feet  in  the  height 
tf  Ben  Nevis,  estimated  at  J  450  yards. 

For  altitudes  of  about  3640  feet,  it  is  precisely  equivalent  to  the 
IqgBrithinie  method. 

.In  lower  elevations,  the  greatest  error,  about  two  or  three  feety 
scans  at  the  height  of  700  yards. 

'  These  enx»s  are  so  minute,  particularly  when  compared  with 
those  which  will  arise  from  physical  sources,  that  the  observer  who 
preserves  thb  formula  in  memory,  or  in  his  memorandum  book, 
aecd  aot  regret  the  occasional  absence  of  logarithmic  tables. 
'  When  the  circumstances  of  the  observation  appear  to  admit  of 

Ijttt  accuracy,  \t  will  be  proper  to  employ  I  +    ^  /"  ^    instead 

if  1^  as  a  correetioa  due  to  the  diminished  temperature  of  the 
tareury  from  T'  to  i^;^  as  shown  by  a  thermometer  attached  to  the 
batnunent* 


i 
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2.  Another  formula,  very  easy  of  computation,  is  the  Ibltowi 

{sy  -  5-f-*j   X  10  (B  -  i)  X  (1  ±  -0023  T) 

This  19  accurate  when  the  mean  height  of  the  mercury  is 
29  or  30  inches ;  and  very  nearly  io  for  any  elevation  not  exceeding 
700  or  800  yards  above  the  sea.     Where  the  mean  height  is  much 
less  than  2A\  inches,  the  error  becomes  progressively  tmporianl. 

The  easiest  way  of  correcting  the  logarithmic  result  for  difference 
of  atmospheric  temperature  is  by  means  of  the  third  factor  in  idt 
second  formula  i  in  which  T  expresses  the  difference  bettveen  ih'e 
mean  temperature  and  31".  The  first  formula  includes  this  correc- 
tion i  sod  on  iliat  account  may  be  compared  in  point  of  facility,  a 
well  as  correctness,  with  any  method  of  computation  yet  known. 
I  am  yours,  most  respectfully, 

Bath,  Fa.  13,  ISn,  W.   G.   HoRNBB. 

P.S.  Does  not  the  excessive  dryness  of  the  atmosphere  so 
eloquently  described  by  Col.  Beaufoy  sufBciently  explain  the  uaB^ 
peeled  result  of  his  experiment  with  llie  burning  leas  c  ^^^^ 
fiummit  of  Mont  Blanc  ? 

XVI.  Improvement  suggested  in  the  new  Blow-pipe  of  Mr.  Bn 

(To  Dr.  Tbomson.) 
DEAR  SIR,  Fet.  6,  1S1T. 

Being  a  constant  reader  of  your  Annals  nf  PhiU>sopk\jy  and  ob- 
jerving  several  proposals  for  improving  the  gaseous  blow-pipe,  but 
thinking  none  of  ttiem  perfectly  safe,  I  venture  the  following  ideis. 
Suppose  ilicre  was  a  circular  hole  in  the  bottom  made  as  large  u 
the  reservoir  would  permit,  with  a  thin  piece  of  tin  or  lead  soldered 
over  it,  this  secured  over  a  hole  in  a  table,  under  which  is  placed  a 
tub  of  sand.  If  an  explosion  should  take  place,  the  piece  stddered 
on  will  be  driven  into  the  tub.  This,  in  addition  to  Profesttf 
Cumming's  contrivance,  and  the  oil  of  Professor  Clarke,  would,  I 
conceive,  ensure  perfect  safety. 

N.  B.  I  have  constructed  a  gaseous  blow-pipe  on  the  preceding 
principle.  It  is  a  circular  vessel  of  cast-iron,  with  a  fiat  U^ud 
bottom,  eight  inches  in  diameter,  and  four  inches  deep  inside  aaefr 
sure,  and  half  an  inch  thick.  At  the  bottom  there  is  a  circular  hole 
five  inches  in  diameter.  Over  this  hole  is  placed  a  piece  of  thin 
lead,  secured  with  an  iron  fiange  or  ring,  oiled  leather,  and  screws. 
The  reservoir  stands  upon  four  feet.  Thus  complete,  it  is  placed 
over  a  hole  in  the  table,  &c.  as  betbre  mentioned.  Fitting  up  the 
apparatus  myself,  and  requiring  a  valve  to  open  into  the  reservoir,  I 
made  one,  I  think,  on  an  improved  principle.  It  is  of  brassy  in 
■  the  form  of  a  cone,  accurately  ground  into  the  lower  extremi^  o( 
the  condemer,  and  secured  with  a  piece  of  India  rubber  stretched 
through  an  eye  00  the  base  of  the  cone,  and  fitsteoed  with  waxed 


ikmi^iim  elattiidiy  of  the  India  rubber  keeping  the  val«e  perfeetly 
xkiie.  By  this  means  a  valve  might  be  put  to  the  end  of  any  small 
tobe  without  mcremag  its^  diameter*  I  have  tried  this  apparatus 
with  condensed  atmospheric  air,  and  find  the  valve  answer  my 
lilfliDSt  expectation. 

Iremun,  dear  Sir,  yours,  &c. 

J.  T.  Bbale. 

XVII.  Another. 

■ 

(To  Dr.  Thomson.) 
8IE,  Fa.  8,  1817. 

ObsenHhig  in  yournumber  for  this  month  a  proposal  for  adapting 
toNewmai^  blow-pipe  separate  reservoirs  for  the  gases,  I  thmk  it 
t^t  to  acquaint  you  that  the  thii^  proposed  has  been  already  done 
by  entwiung  jet  pipes  of  two  oistinct  blow-pipes  of  Newman's 
oolMtiruction,  and  adapting  a  small  cap  with  a  capillary  aperture  to 
ipoeive  the  separate  gases,  and  re-issue  them  mixed.  This  instru- 
licnt,  which  was  ordered  in  November  last,  and  completed  some 
Iftda.  ago,  was  constructed  with  a  view  to  particular  experiments^ 
Miich  are  in  progress;  and  the  little  that  is  peculiar  in  it  bears 
inference  to  them,  and  need  not  now  be  explained.  The  principle 
ii  sufl^ently  simple.  It  may  be  enough  at  present  to  observe,  that 
As  perfbrmance  is  not  equal  to  that  of  Newman's  blow-pip^  with  a 
taogle  reservoir;  though  the  heat  which  it  does  produce  is  intense. 

I  am,  Sir,  your  most  obedient  servant^ 

H.  a 

*'■  XVHL  Another.  ' 


K\ 


Uyd. 

Oiy. 

(To  Dr.  TbomiOD.) 
J-  .^    BEAR  SIR, 

^  'To the  ingenious  improvement  proposed  to  Newman's  blow-pipe 

Ivjmr  last,  I  shall  beg  leave  to  suggest  an  additional  one,  which  is 

inflows : — Instead  of  having  two  reservoirs, 

w  there  be  but  one,  made  in  the  annexed         12        3 

iDAnner,  with  three  partitions.   1  is  the  space 

lAi^^ned  lor  the  hydrogen  gas,  and  3  that  for 

■llie  OKygen ;  2  may  be  either  empty,  or  filled 

uMi  water. 

^'-'3*  P«  certainly,  Sir,  deserves  great  praise  for  his  imposition.    It 

^Mna  well  that  every  young  chemist  would  exercise  bis  ingenuity  oo 

<^  autgact. 

^    Mi  7,  1817;  R-  S.. 

XIX.  A  M.  A's  Reply  to  the  Queries  of  Civis. 

jc  :**  iTie  gentleman  who  signed  himself  R.  M.  A."  feels  no  hesitii- 
y^^iiyn  givipg.drstinict  atiswers  to  the  queries  of  Civis  in  the  /f7ma/]r 
;^fi%'to^A^;for  Febru^^^^ 
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To  the  first  query,  R.  M.  A.  replies,  that  in  the  jtar  18U  hi 
received  from  Col.  Mudge  himself  the  declmnation,  that  the  pefr* 
dulum  experiments  at  the  different  stations  had  long  been  a  part  of 
his  proposed  operations.  R.  M.  A.  dqes  not  now  affirm,  nor  did  ki 
in  his  communication  of  Oct.  4,  1816,  that  the  pendulum  experi' 
xnents,  *^  as  connected  with  the  subject  of  weights  and  measures/' 
were  in  Col.  Mudge's  contemplation.  He  apprehends  that  the 
Colonel's  intentions  were  to  make  such  experiments,  with  refereDce 
to  the  determination  of  the  figwre  of  the  earth :  but  this  is  a  point 
on  which  R.  M.  A.  is  not  inclined  to  speak  positively,  however 
decisively  he  can  aver  as  to  the  Colonel's  declaration.        .... 

In  answer  to  the  second  query,  R.  M.  A.  has  to  remark,  thatlie 
saw  at  Woolwich,  more  than  a  year  and  a  half  ngcf,  the  astroDO^ 
mical  clock  which  he  mentioned  \n  his  former  communication;  nri 
was  then  told  for  what  purpose  it  was  principally  intended;'  As  to 
<^'the  operations  which  are  now  pursuing  on  that  important' suliject,'' 
R.  M.  A.  does  not  pretend  to  be  in  possession  of  the  secret  with 
respect  to  them,  and  he  is  unwilling  to  occupy  the  spaco  of  tiis 
Annals  of  Philosophy  in  the  detail  of  mere  rumours..  If  R.  M.  A*, 
however,  has  been  rightly  informed,  there  are  no  ^'  operations  nm 
pursuing "  in  consequence  of  the  Resolution  of  the  House  of 
Commons  to  which  Civis  refers.  Lord  Stanhope's  measures  in  the 
House  of  Lords  rendered  that  resolution  nugatory.  The  subject  of 
pendulums  for  awhile  exercised  the  ingenuity  of  some  of  the  wai* 
thematical  Fellows  of  the  Royal  Society,  and  of  Mr.  TroughtoOi 
the  deservedly  celebrated  astronomical  instrument,  maker.  But 
un%5s  R.  M.  A.  has  been  misinformed,  every  thing  of  this  kind  is 
now  suspended;  and  it  is  doubtful  whether  it  will  be  resumed, 
except  by  MM.  Biot  and  Arago,  in  conjunction  with  Col.  Mudge. 
Should  these  three  philosophers  employ,  as  is  conjectured,  a  part 
of  the  present  year  in  such  operations,  there- can  be  no  questiODt 
from  the  nature  of  their  previous  labours,  that  what  they  may  d»i9 
accomplish  will  have  reference  principally  (though,  of  course,  not 
alt<>gether)  to  the  figure  of  the  earth. 

Feb.  I,  1817. 

XX.  Lectures, 

Mr.  Clarke  will  commence  his  next  Course  of  Lectures  oa 
Midwifery,  and  the  Diseases  of  Women  and  Children,  onThursi^f 
March  20.  The  lectures  are  read  every  morning,  from  a  quarter 
past  ten  to  a  quarter  past  eleven,  for  the  convenience  of  students 
attending  the  hospitals,  at  the  lecture  room,  No.  10,  Saville-nHi^) 
Burlington  Gardens. 

XXI.  System  of  Chemistry. 

Dr.  Thomson  has  just  commenced  the  printing  of  a  new  editioQ 
.of  his  **  System  of  Chemistry."  The  work  will  be  entirely  rfc* 
modelled ;  and,  it  is  expected,  will  be  comprised  in  four  octavo 
volumes.  .    * 
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Article  XIX. 
METEOROLOGICAL    TABLE. 


BlRDHk-rKK. 

Tbebmoheter. 

Hygr-    "' 

U    B.  ID. 

" 

IT. 

Wind. 

Mill. 

MIn.      Med. 

Mai. 

Min. 

M^d. 
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tMo. 

o.  10 
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83 
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25 
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37 
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39 

27 
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IS 
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33 

19 
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39 

21 
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■9S 

17 
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42 

37 

39-5 

7« 

J8 

S 
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45 

37 
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19 

S 

28-99 

98-79 

28-891 

45 

41 

43-0 

58 

7 

,     20 

S     W 

29-42 

28-79 

29-105 

45 

31 

38-0 

66 

91 

S     W 

29-81 

29-71 
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44 

31 

37-5 

77 

— 

,22 
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29-795 

43 

44 
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80 

9 
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52 

45 

48-5 

78 
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50 
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52 

45 
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> 
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46 

39 
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76 

S7 
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50 

39 

44-5 

92 

G 

xs 

E 

30-25 

30-22 

30-235 

43 

40 

41-5 

70 

as 
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30-S9 
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*7 

37 

42-0 

75 



30 

N 
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51 
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45-5 

96 

31 

N   W 
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52 

39 
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80 
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?eb.  1 
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30-il  130-425 

49 

3+ 

41-5 

75 

2 

W 

30-41 
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0 

3 
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38 
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70 
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43 
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57 

2 

5 
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50 

38 
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73 

4 

6 

W 
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29-995 

54 
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62 

7 

W 
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51 

42 

46-5 

63 
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28-79 

29-346 

54 

19 

40-03 

76 
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*  «bicrTatloai  Id  each  line  of  Ihe  table  apply  to  a  period  at  tinuty-tQ*w 
t)  beginoiDg  at  0  A,  M.  on  tbe  day  Indicated  in  the  flnl  coJaina.'  A  dfuli 
K),  Uat  Jte  reiull  it  inclnded  in  the  next  followinB  r^iemtioB.    ■        ■' 
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REMARKS. 


Fint  Monih.-^IO.  Fair;  hoar  frost:  misty.    11.  Much  rime:  Tery  red  Ci 
MroH  at  sun-rise :  in  the  coarse  of  the  day  tfaie  rime  mostly  came  off  the  trees,  wil 
a  S.W.  wind.    19.  Grey  lofty  sky  :  Cirrocumvbu^  p.  m.     13.  Misty :  some 
after  dark.    14.  Clear,  a.  m.  tvith  Cirrostratus  to  S. :  from  whence  afterwi 
came  on  cloudiness.     IS.  A  considerable  fall  of  snow  from  S.  E.,  followed 
tleet :  snow  at  interrals,  with  a  moderate  breeze :  clear  frost  at  night.   16.  Mis 
gloomy,  a.m.  the  wind  very  light,  S. :  then  a  steady  breeze,  8.  W.,  and  deci^ 
thaw,  with  much  sleet  and  rain:  tlie  product  of  the  rain-gauge  is  that  of  thcj 
i|t  the  laboratory,  my  own  having  been  accidentally  overfilled.     17.  The  wind,! 
the  first  time  in  this  period,  blew  a  moderate  gale  in  the  night.     18.  Fair  daji 
iomewhat  windy  night.     19.  Fair:,  the  wind  E.,    with  a  lofty  overcast  ikj 
and  much  scud:  at  noon  an  elect ric>looking  compound  state  of  the  cloi 
after  dark,  rain  from  the  southward,  and  a  hard  gale  by  morning.    80.  FI 
day:  rain  after  dark:  windy  night.    21.  Very  fine  day:  a  stiff  breeze, 
gammer-like   clouds    in    a    blue   sky :    CHrrosiratus  at   sun-set,   and   a 
corona:  windy  night,  and  a  dash  of  rain  towards  morning.    38.  Drizzling 
Intervals :  a  gale  at  night.    83.  Windy :  a  little  rain,  p.  m. :  at  night  a  model 
gale.      24.  CirrocumuUf  a.m.   well  formed  from  plumose  Cirri:  afterwards 
pretty  sodden  obscuration,    and  some  dripping.    25.  Overcast:  misty:  a 
little  rain.    26.,  Ten  minutes'  sun  about  noon :  the  blackbird  and  robin  sing  mi 
27.  Misty  and  cloudy,  as  heretofore :  at  night  tlie  wind  £.,  with  momil^t 
ilyiog clouds.    28,  a.  m.  Small  rain:  gloomy.    29.  Cumulostruius :  some  sua. 
mid-day:  at  night  wind  N.,  with  a  vieil  of  Cirrtsiratus,    31.  Misty  morniagi  ~ 
lowed  by  a  very  fine  day,  with  Cirrus  and  Grrocumuhts :  the  hygrometer  ri 
tofi8». 

Second  Jlfon^A.— I.  Hoar  frost:  a  fine  day,  with  a  gradation  of  cloadi finMHJ 
CIrrtts  to  CumulostratuSf  ending  in  an  overcast  sky.    2.  Grey  sky.    3.  Ml 
cloudy.    4.  Cumulus  and  sunshine :  at  evening,  thick  to  the  S.W. :  the  wind  nlfK 
t<»«  moderate  gale,  with  a  shower.    5,  a.m.  High  wind,  and  clouds:  drip]' 
atttfght.    6.  Cirrmtratus  I  windy.    7.  A  fine  sky  of  Cirrocumulus :  windy, 
dally  at  night:  the  surface  is  considerably  dried  of  late,  and  the  roads  tend 
dusty.  -* 

RESULTS.  i 

Winds,  with  little  exception,  westerly :  from  the  new  moon  to  tiie  fifst  qoart0|j) 
a  8.W.  wind,  which  was  uniformly  moderate  by  day,  and  increased  in  force  i 
the  sight.  .; 

I 

Barometer :  Greatest  height 30*58  inches.       '    -'A 

Least  28'79  *-*  >  V  1 

Mean  of  the  period    29*846  ^^'A 

Thermometer:  Greatest  height 54^  -7^ 

Least 19  ^ 

Mean  of  the  period, 40*03 

Mean  of  the  Hygrometer 76®  ;  J 

Rain l*38inch.  .^ 

The  hygrometer,  having  nndergone  some  repair,  was  exposed  (after  adjuatmeil) 
for  24  hours  before  the  observation  of  the  19th,  which  is  probably,  therefbri^ 
accurate.  It  appears  that  on  this  day  there  was  a  tremendous  gale  on  the  coasts  tf 
DeroQ  and  Cornwall^  which  did  much  damage,  particularly  at  Plymoatb.    •        - 
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Article  I. 


.  ^hkal  Account  of  the  Right  Reverend  Richard  Watson^  D.D* 
JL  S^    Lmd  Bishop  of  Llandaff.     By   Thomas  ThomsoD, 
M.D.  F.R.S.* 

subject  of  this  memoir  was  born  in  Aagust>  1737^  at 
nham,  in  Westmorland,  five  miles  from  Ketidal ;  in  which 
hb  fttber,  a  clergyman,  was  Master  of  the  Free  Grammar 
School.  His  father  superintended  the  whole  of  his  early  education 
ffll  the  year  \^f^4y  when  he  went  to  Trinity  College,  Cambridge* 
**  he  distinguished  himself  by  close  application  to  study,  residing 
iBMantly  till  made  a  scholar  in  May,  1757-  He  became  engaged 
nith  private  pupils  in  November  following ;  and  took  the  degree  of 
B.A.  in  January,  1759.  On  this  occasion  he  held  a  distinguished 
riMse^  beii^  Second  Wrangler.  He  was  elected  Fellow  of  Trinity 
CoUqpe  in  October,  1760;  and  was  appointed  assistant  tutor  to  Mr. 
Backhouse  in  November  of  the  same  year.  He  took  the  degree  of 
iLA.  in  1762;  and  was  made  Moderator  for  the  first  time  in 
Oelober  following. 

b  the  year  \^M  he  became  a  candidate  for  the  Professorship  of 
Ckmistry.  I  have  been  told  that  the  late  Dr.  Mey,  who  after- 
distinguished  himself  so  much  by  his  writings  in  the  depart-* 
Itonts  of  moral  philosophy  and  theology,  was  a  candidate  for  the 
diair.    Neither  ik  these  eminent  meb  had  paid  any  previous* 


• « , 


'^  Jf  J  ipftei^fal  objeet  it  to  ky  before  my  renders  the  ob1i|atloiis  which  Che- 
■hliy  lici  wider  to  tfato  eminent  philosopher.    Mj  biographical  facts  art  derived 
ia  the  GenUeman'i  Magazine,  1616,  September,  p,  874. 
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ettentiOD  to  the  study  of  chemistry.  Dr.  Paley  hoasted  at  the  time 
that  he  was  better  acquainted  with  it  than  Dr.  Watson ;  for  he  could 
perform  one  chemical  process  at  least,  since  he  knew  how  to  make 
red  ink  ;  wliile  his  antagonist,  he  believed,  did  not  know  so  much. 
Dr.  Watson,  however,  carried  the  election  ;  and  began  the  study 
of  practical  chemistry  with  so  much  assiduity,  that  lie  very  mate- 
rially injuredhis  health.  I  have  been  frequently  amused  with  the 
history  of  his  first  chemical  campaign.  He  could  not  succeed  in 
bis  earliest  attempts  at  experimenting.  His  retorts  broke,  his  liquids 
were  spilled,  his  clothes  were  spoiled.  But  by  perseverance  he  at 
last  got  the  better  of  his  awkwardness,  and  acquired  the  art  of  ex- 
perimenting with  ease  and  elegance. 

In  17f>7  he  became  one  of  the  head  tutors  of  Trinity  College; 
and  in  October,  177')  he  was  appointed  llegius  Professor  of  Divi- 
niiy,  with  the  Rectory  of  Somersham,  in  Huntingdonshire,  an- 
nexed. In  177*»  lie  *va3  presented  to  a  prebend  in  the  church  of 
Ely;  and  in  January,  17t^0,  he  succeeded  Dr.  Charles  Piumire  in 
the  archdeaconry  of  that  diocese. 

He  had  been  tutor  to  the  laie  Duke  of  Rutland  when  his  Grace 
resided  at  Cambridge.  In  1^82  the  Duke  presented  him  to  tbe 
valuable  Rectory  of  Knaptoft,  Leicestershire;  and  in  the  same 
year,  through  the  recommendation  of  the  same  nobleman,  he  wk 
advanced  to  the  Bislioprick  of  Llandaif.  In  consequence  of  the 
smallness  of  the  revenues  of  this  Bishoprick,  Dr.  Watson  was 
allowed  to  hold  with  it  the  Archdeaconry  of  Ely,  his  Rectory  in 
Leicestershire,  the  Divinity  Professorship,  and  the  RectOTy  of 
Somersham.  This  Bishoprick  was  the  last  of  his  prefernienis. 
Tliough  it  is  tbe  poorest  in  the  gift  of  the  Crown,  and  though  Dr. 
Watson  was  without  doubt  one  of  tlie  greatest  ornaments  of  the 
Bench  of  Bishops,  and  though  his  scientific  and  theological  kntnr- 
ledge,  the  urbanity  of  bis  manners,  and  his  uniform  zeal  fw  re- 
ligion, would  have  made  him  fill  with  honour  the  first  place  in  die 
Knglish  church,  yet  there  were  some  circumstances  which  etfec- 
tually  prevented  his  promotion. 

He  had  early  associated  himself  with  the  political  party  knovDiQ 
Great  Britain  by  the  name  of  Whigs.  During  the  Kin^s  illnes  ia 
1789,  when  the  Regency  Bill  was  before  Parliament,  he  took  an 
active  part  in  advocating  the  right  of  the  Prince  of  Wales  to  be 
appointed  Regent,  without  limitation.  During  the  American  var 
he  had  been  equally  hostile  to  the  ministerial  party  at  that  time  in 
power,  and  argued  the  cause  of  the  Americans  with  zeal  and 
ability.  At  the  commencement  of  the  war  with  revolutionary 
France  he  was  equally  an  enemy  to  hostilities ;  though  long  before 
t!ie  termination  of  that  memorable  struggle  be  had  become  sensible 
of  its  necessity,  and  urged  its  continuance  and  vigorous  pursuit  with 
much  earnestness  and  eloquence.  Thus  his  political  sentimeoU 
during  almost  the  whole  of  his  life  were  at  variance  with  those  iir 
whom  lay  the  virtual  distribution  of  promotions  in  tbe  church.    M 
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is  not  surprisiDgi  therefore^  that  he  was  overlooked:  though  it  would 
have  redounded  highly  to  the  credit  of  Mr.  Pitt,  and  his  companions 
in  the  administration,  if  they  had  disregarded  all  political  diffe- 
rences, and  contributed  to  the  promotion  of  one  of  the  greatest 
ornaments  of  the  church  of  England;  but  such  want  of  magnanimity 
is  rather  an  object  of  regret  than  of  surprise. 

Dr.  Watson  distinguished  himself  as  a  theological,  political,  and 
scientific  writer.    Of  his  theological  writings  the  most  important 

E^rhaps  are  his  Apology  for  Christianity,  and  his  Apology  for  the 
ible.  The  first  was  published  in  177^,  as  an  answer  to  Gibbon's 
celebrated  1 5th  chapter  on  the  Causes  of  the  Growth  of  Christianity. 
Of  all  the  answers  to  Gibbon,  this  displayed  the  greatest  urbanity 
and  politeness,  without  any  deficiency  either  of  argument  or  spirit. 
The  second  was  published  in  17^6,  in  answer  to  Thomas  Paine's 
Age  of  Reason,  which  at  that  time  was  disseminated  with  particular 
.industry  through  the  British  empire ;  and,  being  written  in  that 
peculiar  style  of  which  the  author  was  such  a  consummate  master, 
was  particularly  calculated  to  make  an  impression  upon  the  common 
people.  Indeed,  the  impression  which  it  did  make  was  wonderful, 
and  almost  instantaneous.  The  Apology  for  the  Bible  was  written 
to  counteract  tbe  effects  of  this  insidious  book  in  the  only  quarter 
where  they  could  be  dangerous ;  for  the  ignorance  of  Paine,  and 
the  absurdity  of  his  arguments,  were  so  obvious,  that  the  book 
oould  make  an  impression  only  on  those  who  were  altogether  igno- 
rant of  the  subject,  and  had  never  thought  of  the  evidences  upon 
which  their  religion  rested.  Dr.  Watson's  answer,  accordingly, 
was  adapted  to  the  understandings  of  the  common  people,  and  was 
a  masterpiece,  whether  we  consider  the  skill  with  which  he  over- 
turned the  insidious  arguments  of  his  antagonist,  or  the  ability  with 
which  he  counteracted  the  baneful  effects  of  the  principles  which  it 
was  the  object  of  the  revolutionists  to  inculcate  :  for  the  avowed 
intention  of  these  wild  enthusiasts  was  to  destroy  the  morality  and 
religion  of  the  common  people  altogether,  and  thus  render  them 
capable  of  going  every  length  that  might  suit  the  objects  of  the 
demagogues  of  the  day. 

In  1785  Dr.  Watson  published  a  Collection  of  Theological  Tracts 
selected  from  various  Authors  for  the  Use  of  the  younger  Students  in 
the  University,  in  six  octavo  volumes.  This  publication  deserves 
high  praise  for  the  judgment  with  which  the  tracts  were  selected. 
They  form  a  kind  of  theological  library,  which  cannot  but  be  very 
valuable  to  the  theological  student. 

It  will  not  be  expected  that  I  should  notice  here  the  different 
sermons  which  Dr.  Watson  published  during  the  course  of  his  long 
Ifife.  Indeed,  I -do  not  consider  myself  as  at  all  qualified  for  such  a 
task,  having  never  seen  several  of  them  at  all,  and  only  glanced 
over  the  rest  in  a  cursory  manner. 

The  political  publicatior^  of  Bishop  Watson  are  still  less  proper 
for  discussion  in  a  work  lilce  the  present^  which  professes  to  be 
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totally  devoted  to  physical  science.  I  may  notice  merely  a  few  ef 
liismost  prominent  opinions.  In  I7'^3,  im me il lately  after  his  pro- 
motion to  the  Bishopric  of  Landaff,  he  published  a  letter  to  Arch- 
bishop Cornwallls  on  the  church  rcveaues,  recommending  a  new 
disposition,  by  which  the  bishoprics  should  be  rendered  etjual  to 
each  other  in  value,  and  the  smaller  livings  be  so  far  increased  in 
income,  by  a  proportionate  deduction  from  the  richer  endowments, 
as  to  render  them  a  decent  competency. — From  the  commence- 
ment of  the  discussion  respecting  the  slave-trade  lie  was  always  a 
strenuous  advocate  for  its  abolition.  He  also  exerted  himself 
strongly  in  endeavours  to  repeal  the  Corporation  and  Test  Acts. — His 
scheme  for  the  abolition  of  the  national  debt,  by  every  individual 
giving  up  a  uertain  portion  of  his  property,  indicated  less  refined 
notions  respecting  puliiical  economy  than  might  have  been  expected 
from  a  writer  possessed  of  so  much  general  knowledge  upon  so 
many  subjects,  and  so  conversant  with  the  best  writers  of  his  time. 
His  chemical  writings  will  claim  a  greater  share  of  our  attention. 
Indeed,  it  was  to  give  an  account  of  them  that  the  present  article 
was  drawn  up.  In  l/fiD  he  was  elected  a  Fellow  of  the  Royd 
Society;  and  five  papers  by  him  were  published  in  tlie  subsequent 
volumes  of  the  Phibsophical  Transactions.  These  papers  nereu 
follows  :— 

I.  Expefiments  and  Observations  an  various  Phenomena  atteitdiK 
Ok  Solulion  of  the  Salts.    (Phil,  Trans.  J77O,  p,325.) 

This  is  a  very  elegant  paper,  and  may  serve  as  a  model  for  the 
method  of  drawing  up  experimental  investigations.  It  first  made 
chemists  acquainted  with  four  sets  of  facts  of  considerable  import- 
ance. I,'  That,  when  salts  are  dissolved  in  water,  they  are  cot 
merely  received  into  the  pores  of  that  liquid,  but  enter  into  che- 
mical union  with  its  particles.  2.  The  specific  gravity  of  diSerent 
salts.  His  mode  of  ascertaining  that  specific  gravity  was  very 
simple,  and  yet  susceptible  of  considerable  accuracy.  He  took  a 
globular  glass  vessel  with  a  long  narrow  cylindrical  neck.  The  neck 
was  exactly  graduated ;  so  that  the  proportion  which  it  bore  to 
the  CHpactty  of  the  whole  vessel  was  accurately  known.  The  vessel 
being  filled  with  distilled  water  up  to  a  given  mark  in  the  neck,  a 
certain  weight  of  the  salt  whose  specific  gravity  was  to  be  deter- 
mined was  thrown  into  it  The  water  immediately  rose  in  the  neck 
of  the  vessel.  From  this  rise  it  was  easy  to  infer  the  specific  gravity 
of  the  salt,  Tlie  following  table  exhibits  tlie  results  which  he  ob- 
tained in  this  way : — 

£all9.  Specific  Graiitf. 

Sulphate  of  soda  .......^..i.. 1-38D 

Crystals  of  kelp 1-414 

Carbonate  of  ammonia.. ii^. ii.ivi< ,;•- ..  1'4&0 
tjftl-amoioiuac  ,.,^\k.kJ..  l^^tu 
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Saila.  Specific  Ormwiiy. 

Sugar    .♦.• ^•- ...•  1*487 

White  sugar  candy   ..•..••.• L*567 

Acetateofpotaih  •••-•.--•.•  •> 1*567 

Glauber's  salt  ftom  LymiDgton  .•..•••«  1^657 

Rochelle  salt i*757 

Alum    1757 

Borax    ..•...•.  1*7^7 

Sulirfiate  of  iron   1*812 

Sulphate  of  zinc ••...  1-933 

Nitre 1*933 

Common  salt    ••••.: 2*143 

Sulphate  of  copper  . . .  •  • 2*230 

Pearl  ash 2*320 

Sulphate  of  potash    ....•.; 2*636 

Sulphate  of  iron  calcined  to  whiteness  .  •  2*63& 

Carbonate  of  potash 2*7^1 

Basket  sea  salt  •••••••.••• 3*052  > 

Corrosive  sublimate  •:••••••:.••••••  4*142 

Salphate  of  mercury    •  • ••••••••  6*444 

The  solution  of  all  salts  in  water  b  greater  than  the  mean  of  the 
speeific  gravity  of  the  salt  and  of  the  water.  Hence  acoddetmiioii 
obviously  takes  place  during  the  solution ;  and  of  course  to  the 
soivtion  goes  on,  the  water  is  constantly  sinking  in  the  neck  of- the 
noiatrassi  though  it  never  sinks  so  low  as  the  mark  at  which  it  stood 
b^fi^  the  addition  of  the  salt.  We  mav  infer  from  this  Act  thai 
Pr.  \yatson's  method  for  determining  the  specific  gravity  ctf  salts 
answers,  worst  for  those  that  dissolve  most  rapidly  in  water* 
.3,  lie  specific  gravity  of  water  at  41^  saturated  with  different 
salb^  The  following  table  exhibits  the  facts  which  he  ascertained :— ^ 

'   *  Snbstanees  in  solution.  Sp.  Gr.  of  solatioa. 

Quick-lime 1*001 

Crystals  of  tar • .  • .  1*001 

Arsenious  acid • 1*005 

Borax    1*010 

Corrosive  sublimate 1*037 

Alum 1*033 

Sulphate  of  soda 1*052 

Sulphate  of  potash   • 1*054 

Common  salt •.«••...• V198 

Arsenite  of  potash    • 1*184 

Glauber  salt  of  Lymington. 1*232 

Sal-ammoniac  1*072 

Carbonate  of  ammonia 1*077 

Crystals  of  kelp     ^1*087 

JJitre 1-095. 
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SabsCances  in  solution.  Sp,  Gr.  of  solution, 

Rochelle  salt ♦ • .  I'l  14 

Sulphate  of  copper    • .  • 1*150 

Sulphate  of  iron 1*157 

Sal-gemme    • 1*170 

Sulphate  of  magnesia 1*218 

Sulphate  of  zinc 1*368 

Pearl  ash   1*534 

4.  The  specific  gravities  of  water  holding  in  solution  -yig-th  of  its 
weight  of  eight  different  salts.    These  arc  as  follows.  Temp.  40:— 

Sea  salt 1*059 

Sulphate  of  soda 1*052 

Nitre 1'050 

Sulphate  of  zinc    1*045 

Sulphate  of  iron    ^  • . .  1*043 

Ly mington  Glauher  salt    • 1  *039 

Sulphate  of  soda    1*029 

Sal-ammoniac   1*026 

This  paper  contains,  likewise,  a  table  of  the  specific  gravity  of 
water  impregnated  with  37  different  proportions  of  the  common 
salt  of  commerce,  varying  from -^  of  the  weight  of  the  water  to 
f^^    This  table  is  too  well  known  to  require  insertion  here. 

IL  Remarks  on  the  Effects  of  the  Cold  in  Felruarij^  1771*    (PWl. 

Trans.  1771,  p.  213.) 

.  On  Feb.  12,  1771^  ^bout  an  hour  after  sun-set,  the  thermo- 
meter at  Cftmhridge  stood  at  6^.  This  cold  seems  to  have  come  on 
rapidly,  for  the  Qim  was  not  frozen.  Dr.  Watson  relates  the  state 
in  which  he  found  several  saturated  solutions  of  salts  in  his  labora- 
tory. But  as  he  neglected  to  specify  the  temperature  of  these 
solutions  when  examined,  the  information  conveyed  in  this  paper 
is  much  less  valuable  than  it  otherwise  would  have  been.  Sqlutions 
of  Alum, 

Cream  of  tartar, 

Arsenious  acid. 

Corrosive  sublimate. 

Borax, 

Nitre, 

were  entirely  frozen.    Those  of 

Sulphate  of  Iron, 
Sulphate  of  copper^ 
Rochelle  salt. 
Sulphate  of  soda. 
Sulphate  of  zinc, 

were  nearly  frozen,  except  the  last,  which  contained  only  a  few 
glacial  spiculse.    Solutions  of 
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Common  salt. 
Sal-ammoniac, 
Carbonate  of  ammonia^ 
Carbonate  of  potash. 
Sulphate  of  magnesia, 
Lymington  Glauber's  salt, 

were  entirely  fluid.  A  temperature  of  6°  being  too  high  for  the 
congelation  of  water  saturated  with  salt,  it  is  obvious  that  this  so- 
lution could  not  have  congealed.  The  subject  of  the  congelatioqt 
of  solutions  of  different  saline  solutions  was  afterwards  taken  up, 
and  very  satisfactorily  resolved  by  Sir  Charles  filagden  in  a  piiper 
published  in  the  Philosophical  Transactions  for  1788,  to  which  I 
refer  the  reader.  If  we  compare  the  freezing  point  at  which  the 
saturated  saline  solutions  tried  by  Sir  Charles  Blagden  congeal, 
with  the  state  of  Dr.  Watson's  solutions,  we  may  concludie  that 
their  temperature  was  about  254-^ ;  for  the  freezing  point  of  a  satu- 
rated solution  of  nitre  is  2S^j  and  that  of  a  saturated  solution  of 
sulphate  of  magnesia  25^^. 

III.  Account  of  an  Experiment  made  with  a  Thermometer  whose 
Bulb  was  painted  blacky  and  exposed  to  the  direct  Rays  of  the 
Sun.     (Phil.  Trans.  1 773.) 

In  the  beginning  of  July,  177^^  h^  exposed  si  thermometer  t6 
the  direct  rays  of  the  sun.  It  rose  to  108^.  On  blackening  the 
bulb  by  means  of  China  ink,  the  thermometer  rose  to  118^.  This 
experiment  was  carried  much  further  by  De  Saussure,  and  the  lat^ 
Professor  Robison,  of  Edinburgh.  Saussure,  by  surrounding  the 
bolb  with  charred  cork,  and  exposing  it  to  the  sun's  rays,  made  it 
rise  to  221^  at  Geneva.  Professor  Robison,  at  Edinburgh,  raised  t 
thermometer  by  similar  means  to  237^. 

IV«  Chemical  Eocperiments  and  Observations  on  Lead  Ore.    (PhU^ 

Trans.  1778. 

In  tills  paper  he  gives  the  specific  gravity  of  different  varieties  of 
galena.  He  shows  that  it  may  be  sublimed  in  close  vessels ;  but 
that  the  highest  femperature  to  which  it  can  be  raised  is  insufficient 
to  decompose  it.  But  when  air  is  admitted  to  galena  at  a  white 
heat,  sulpiiur  escapes  from  it,  and  the  ore  is  partially  reduced  to 
the  metallic  state.  He  shows  that  in  galena  the  lead  is  in  the 
metallic  state.  He  attempted  the  analysis  of  galena  by  the  action 
of  diluted  nitric  acid.  By  this  means  he  dissolved  the  lead,  and 
obtained  a  quantity  of  sulphur  which  amounted  in  his  trials  to  be- 
tween •!•  and  ^  of  the  weight  of  the  ore.    The  real  proportion  of 

sulphur  in  ficalena  is  —  of  the  whole.     He  found  that  Chinese 

lead,  when  melted,  would  not  form  the  colours  on  its  surface 
.iriuch  are  known  to  distinguish  pure  lead.    He  made  a  great  many 
experiments  to  discover  the  cause  of  this  difference,  and  at  last 
Ascertained  that  when  a  little  tin  is  added  to  melted  lead^  VL^kSr^fv^q^ 
H  of  the  power  of  exhibitiog  colours  on  Us  suxiaee.    \  iQ!vi\i€  ^^\£a. 
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yean  ago  that  the  lead  which  lines  tea  boxes  contains  about  four 
per  cent  of  tin.  Zinc  produces  the  same  effect  upon  lead ;  but  not 
bismuth  or  silver.  The  order  in  which  the  colours  appear  on  melted 
lead  is  as  fallows:  yellow,  purple,  blue — yellow^  ptirple,  gTeea—' 
pink,  green — pinky  green. 

in 
V.  Observations  on  the  Sidpkiir  JVelU  if  Harrogate,  made  in  July ,( 
and  AuguU,  1?S5.     (Phil.  Trans.  17S6.) 
In  this  paper  Dr.  Watson  describes  the  situation  of  the  finir 
HarrogHte  wells,  their  specific  gravity,  and  the  experiments  which 
he  made  to  determine  their  saline  and  gaseous  ingredients.     In  the 
present  state  of    our  chemical  knowledge   of  mineral    waters,  it 
would  be  useless  to  state  the  result  of  these  experiments.     It  may 
be  sufficient  to  say  that  the  author's  opinions  were  accurate  as  far 
«3  they   went ;    that  he  knew  of  the  existence  of  sulphureted 
liytlro^n,  and  that  it  could  be  obtained  by  the  solution  of  certain 
tnctnllic  sulphureis  in  muriatic  acid. 


Ill  the  year  \^8\  Dr.  Watson  published  his  Chemical  ILssays,  in 
three  6vo.  volumes.  I'his  work  was  highly  popular  at  the  time  of 
its  appearance,  and  contributed  very  materially  to  produce  that 
taste  for  chemical  science  which  at  present  so  generally  pervades 
Great  Britain.  These  essays  are  beyond  dispute  the  most  el^ant 
work  on  chembtry  which  has  appeared,  either  in  this  cuuntiyor 
the  continent  of  Europe.  Though  the  science  has  undergone 
two  complete  revolutions  since  17^1,  and  though  the  progress 
which  every  branch  of  it  has  made  since  that  period  is  t]uite  emr- 
inous,  yet  these  essays  have  not  yet  lost  their  interest,  and  will 
always  retain  a  considerable  portion  of  value,  because  they  contain 
a  great  collection  of  historical  facts  not  to  be  found  any  where 
else.  The  essays  on  gunpowder,  on  the  saltness  and  temperature 
of  the  sea,  on  the  quantity  of  water  evaporated  from  the  surfaceof 
the  earth  in  hot  weather,  on  the  smelting  of  lead  ore,  on  silver  es- 
traeted  from  lead,  and  on  red  and  white  lead,  may  be  still  perused 
with  interest  by  the  chemists  of  the  present  day,  and  deserve  to  be 
studied  as  models  of  elegant  memoirs  on  scientific  subjects.  It 
would  far  exceed  the  limits  to  which  I  must  confine  myself  here, 
were  I  to  attempt  an  analysis  of  the  contents  of  these  volumes. 
But  I  consider  ilie  task  as  quite  unnecessary,  as  they  must  be 
familiar  to  every  chemist  of  taste  in  the  British  empire. 

In  the  year  178fi  he  published  a  fourth  volume  of  Chemical 
Essays,  which  I  consider  as  much  more  valuable  than  tlie  preceding 
ones.  It  contains  a  great  stock  of  very  valuable  information  re- 
specting the  progress  of  various  chemical  manufactures  in  Great 
Britain,  chiefly  concerning  the  smeltingof  someof  the  metals,  and 
forming  some  of  the  most  important  alloys.  His  account  of  blende, 
zinc,  brosH,  gun-metal,  tinning  copper  and  irwir  and  gilding  in  or 
moiiiii,  are  highly  interesting.  To  this  volume  he  soon  after  added 
t  Sfthj  cootaiuiDg  his  essajs  wla\c\i\aA\ietft published  in  the  Philo- 
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■ofiliieal  TnnsaGtioasy  and  one  or  two  odien  of  :infeiior  conie- 


it  k  very  much,  to  be  regretted  that  Dr^  Watson  did  not  continoe 
to  proaecute  tbe  science  of  chemistry)  which  he  had  begun  to  cul* 
dvate  with  so  much  ardour,  and  which  his  erudition  and  ngacity 
fitted  him  so  well  to  have  improved,  and  his  elegant  style  made 
bim  so  Well  qualified  to  have  explained. 


Article  II. 

j/m  Essay  qn  the  Oopas,  or  Poison  Tree  of  Java,  addressed  to  the 
'ihmoidralfle  Thomas  Stamford  Raffles^   Lieutenant   Governor. 
}y  Thopias  Horsfield,  M.D.    (Communicated  to  the  Society 
y  the  Piresident.) 

{Concluded  from  p.  214.) 

E:rper»A5. — Having,  by  the  assistance  of  the  commandant  of 
■iByoowangee,  obtained  from  the  Island  of  Bali  an  arrow,  sup- 
paed  to  be  armed  with  the  oopat  from  Borneo,  I  wounded  a  dog 
Bithe  nioides  of  the  thigh.  On  the  10th  minute  he  became  rest* 
lei%  flttcmpted  to  extricate  himself,  and  barked.  In  14  minuted 
hetextnidexl  his  tongue,  had  an  increased  flow  at  saliva,  shewed  a 
lispoihicHi  to  vomit.  In  15  minutes  he  was  very  much  agitated, 
joMpiqg'y  barkbg^  and  making  vblent  efibrtt  to  escape;  the  attempts 
iD'eaHMBit  jbeoame  more  repeated.  In  25  minutes  ne  appeared  ex- 
~  and  pitended  his  limbs.  In  30  minutes  the  muscles  of  tbe 
len^wereyoontrsTcted.  In  32  minutes  he  vomited.  In  37 
■UBateB  he- vomited  an  excremental  matter.  In  40  minutes  he 
fcwtlii III  heovflyand  laboriously;  the  muscles  acted  violently.  In 
I  ■liiiiilrn  lying  exhausted  and  breathing  hastily.  In  50  minutes 
B?iaterted'Siiddeiily:  and  barked.  In  55  minutes  he  cried  out 
iUcDtl]^  and  baring  discharged  his  excrement,  after  a  few  inter- 
p^ttdTSspinuioos,  he  died.  On  dissection  the  same  appearances 
imdiiMemd  as  after  the  above  related  experiments. 

j6.-4«-I  obtained  a  small  quantity  of  the  oopas  of  the 
of  Botdco^  which  having  moistened,  and  rendered  some- 
ifluifl  with  told  water,  I  applied  to  a  dart,  and  wounded  a  dog 
^lieMuml- manoer.  The  first  three  minutes  he  appeared  little 
i0ected  by  the  wound.  On  the  fifth  minute  he  shewed  symptoms 
tf  ilrowBin!^4-  which  gradually  increased.  In  six  minutes  be 
lB^gi;ered*aiod*  reeled  iiouod«  In  10  minutes  the  drowsiness  re« 
tvmed,  after  which  beceeled  round  again.  He  now  bad  an  in* 
flow  of  saliva,  and  his  breathing  became  quicker.  In  12 
be  reehd  round  again  with  more  violence,,  and  trembled.^ 
00^  tbe  I4di-  mioate  be  fieil  down  with  violent  tremors  and  extended 
lii«xt|ieDiities.  ooavubed:  after  a  short  calm,  the  sjnse^MM  i«>i^^ 
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cuncd  with  greater  violence  on  the  ISth  minute,  whea  ate 
violent  tremors,  convulsions,  and  screaming,  he  died.  >i 

A  creeping  undulatory  motion  was  observed  in  the  skio.  iter 
death  over  the  surface  of  the  whole  body  in  thb  and  several  oiImI: 
instances. 

Exper.  17* — ^The  following  experiment  was  made  at  SoorabU 
(in  the  course  of  the  month. of  March,  IS  12)  with  the  poison 
the  antshar,  which  I  collected  at  Banjoowangee,  in  July,  18i 
A  dog  of  middling  size  was  wounded  in  the  usual  manner  in 
muscles  of  the  thigh  with  a  dart  that  had  been  dipped  into 
poison  about  24  hours  before,  and  during  the  interval  had 
exposed  to  the  open  air  of  a  chamber.    During  the  first  20  min 
after  the  puncture  he  remained  quiet,  and  shewed  few  sympt< 
of  uneasiness,  except  a  kind  of  heaviness  and  fatigue :  on  the 
iDiDute  his  abdominal  muscles  were  somewhat  contracted,  asd 
breathed  heavier.     In   25  minutes  he  had  an  increased  flow 
saliva  and  licked  his  jaws.     In  2^  minutes  he  started, 
violently,  fell  down  convulsed,  and  discharged  the  contents  of 
rectum.    On  the  2Sth  minute  the  convulsions  returned  violi 
and  continued  without  interruption  till  the  30th  minatey  when 
died. 

The  dissection  agrees  with  those  previously  made.    The 
was  dbtended :  it  contained  the  focKl  previously  taken,  the 
having  acted  with  uncommon  violence  it  was  not  ejected  ai 
In  the  thorax  the  large  vessels  were  very  much  distended  with 
exhibiting  the  appearances  above  described. 

The  vessels  of  the  lungs  were  distended  and  the  lungs  weie 

On  removing  the  cranium  the  brain  and  dura  mater  were 
nearly  natural,  the  former  pale,  and  perhaps  more  watery  than 

II.  Experiments  with  the  Tshettik. 

Exper >  18. — A  dog  of  middling  size  was  wounded  in  the 
of  the  thigh  with  a  dart  covered  with  the  fresh  prepared  poiioQ 
tshettik.  in  two  minutes  he  shewed  symptoms  of  uneasiness; 
appeared  faint  and  lay  down.  In  three  minutes  and  a  half  he 
seized  with  convulsive  twitchings  of  the  extremities,  was  vciy 
less,  and  his  breatl)ing  became  quick :  these  symptoms  gra( 
increasing  to  the  sixth  minute,  while  he  continued  as  exhausted' 
a  lying  posture.  He  now  raised  himself,  extended  his  head  • 
attempting  to  leap,  but  fell  down,  was  seized  with  violent  C0Dt4 
sions,  attended  by  quick  and  interrupted  breathing  to  the  ism 
minute,  when  he  died.  ; 

Exper.  19. — ^A  small  dog  was  wounded  in  the  usual  nutnncr  i 
the  muscles  of  the  thigh  with  the  poison  of  tshettik.  He  isaa^ 
diately  placed  himself  in  a  drooping  posture,  his  fore-legs  bent  ^ 
in  kneeling,  and  thus  he  continued  to  the  fifth  minute;  he  Wl 
now  seized  with'  trembling,  which  continued  about  half  a  ouBtf* 
when  be  suddenly  started,  extended  his  head  and  neck,  stretcb^ 
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his  extremities,  and  falliDg  on  hit  side,  was  violently  convubedr 
I  legs  continaed  stiff,  extended  and  trembling.  These  sjmp- 
is  continued  with  great  force  until  the  eighth  minute,  when  they 
dually  diminished ;  his  respiration  became  interrupted  ;  he  had 
asional  twitchings  to  the  11th  minute,  when  he  died  quietly. 
>n  dissection  the  contents  of  the  abdomen  were  found  perfectly 
ural ;  the  stomach  was  distended  with  food  newly  taken  in.     In 

thorax  the  heart  and  lungs  appeared  natural ;  the  aorta  was 
lost  empty,  and  on  being  punctured  a  small  quantity  of  blood 
I  out  of  a  dark  colour :  the  ascending  and  descending  venae  cavas 
re  distended  with  dark  blood,  which  being  let  out,  soon  coagu- 
sd  in  the  cavity  of  the  thorax.  The  brain  was  most  affected ; 
:  vessels  were  distended  and  inflamed,  the  sinuses  were  filled 
:h  dark  coloured  blood. 

'Eacper*  20.  A  fowl  nearly  full  grown  was  pierced  through  the 
isches  of  the  thigh  with  an  arrow  armed  with  tshettik.  After  the 
It  inapression  was  over,  it  seemed  insensible  to  the  wound  about 
t  minute,  walking  round  and  picking  up  grains  as  usual ;  near 
r  second  minute  it  became  giddy,  and  unable  to  stand,  placed 
•If  into  a  half-sitting  posture.  On  the  third  minute  it  began  to 
■aihe  hastily.  In  five  minutes  it  trembled,  and  discharged  the 
itentB  of  its  bowels.  It  now  made  an  attempt  to  rise,  and  ex- 
ided  its  head  and  neck ;  but  being  unable  to  support  itself,  reeled 
indy  fell  down,  had  violent  convulsions,  with  quick  interrupted 
SBthiog,  which  continued  to  the  ninth  minute,  when  it  died. 
Exper.  21. — A  fowl  was  wounded  with  a  poisoned  dart  in  the 
sk  near  the  left  wing,  the  puncture  extending  towards  the  cavity 
"the  thorax.=  In  less  than  one  minute  it  shewed  some  uneasiness 
d  could  with  difficulty  support  itself.  In  one  minute  and  a  half 
had  a  fluid  discharge  from  the  bowels,  after  which  it  suddenly 
ited,  extended  its  head  and  legs,  and  trembled  violently,  flut-* 
in^  with  the  wings.  On  the  third  minute  it  made  a  sudden  effort 
mn,  and  extended  its  neck,  but  fell  down  head  foremost,  and 
•  violently  convulsed,  fluttering  wirh  the  wings ;  the  respiration 
a^ktremely  laborious,  and  soon  became  interrupted;  the  convul- 
gM  continued  to  the  fourth  minute,  when  it  died. 

.  122, — A  fowl  was  wounded  in  the  usual  manner  with  an 
covered  with  the  oopas  of  tshettik,  which  had  not  been  mixed 
th  the  spices  emiployed  in  the  preparation.  On  the  40th  second 
felt  the  operation  pricking  its  breast  violently,  as  if  it  perceived 
pitching.  In  one  minute  it  reeled  round.  In  one  minute  and  a 
a  it  extended  its  neck,  fell  down  forwards,  fluttered,  and  was 
ised  vnth  convulsions,  which  continued  to  the  third  minute, 
hen  it  died. 

Kxper.  23. — ^The  following  experiment  was  made  in  August, 
flOBj  two  years  after  the  preparation  of  the  poison.  A  fowl  was 
Mnided  in  the  u^ual  manner  with  a  poisoned  dart.  It  died  with 
te  above  related  symptoms  two  minutes  after  the  puncturew 

Bxper.  24*— 1  infused  a  small  portion  of  the  bark  cA  ^^  X^^vSl 
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^l^f)^»^iKtmg  macerated  it  a  few  days  I  exposed  it  to  tl 
^^f  jj  lyiiiirn.  and  obtained  a  small  quantity  of  an  eTI 
^IMM^^^V  resio.  A  dart  was  covered  with  a  few  grains  o^^ 
^i%^ml  vounded  in  the  usual  mariuer.  The  first  three  ir~i 
^^  1^  puncture  it  remained  quiet  and  appeared  drooping 
^ll^  j^gnh  nioute  it  reeled  backward,  tottered,  aud  its  limb^= 
(^^^  On  the  sixth  minuce  it  appeared  to  be  sleepy,  ^M 
^pMBCSS  was  frequently  interrupted  by  twitchings  and  sia^ 
fc  dahiL  minutes  it  tottered,  but  !>oon  became  drowsy  agai 
U  mmanes  it  fell  down  convulsed  and  trembling,  but  soon  b^a 
^f^  and  its  breathing  was  quick.  On  tlie  17th  minute  ^ 
'[tnal  twitchings  in  the  extremities,  and  was  unable  to 
On  the  ^Oth  nsinuie  tJie  drowsiness  had  consi(3e 
__  ished ;  it  rose,  and  supported  itself,  but  tottered  in  atteoo^ 
W  walk.  From  the  30ih  minute  it  began  to  revive,  all  the  ef 
gradually  went  off,  aud  on  the  GOth  minute  it  was  apparently  irfi 
Sxper.  25. — The  following  experiment  was  made  at  SooiakS 
tn  the  month  of  March  of  the  present  year  1812,  nearly  six  ye< 
after  the  collection  of  the  oopasinBIambangan.  Adt^of  middli 
iiae  was  wounded  in  the  muscles  of  the  thigh  with  a  dart,  wh 
baring  been  dipped  into  the  oopas,  was  exposed  half  an  hour  to 
open  air,  to  give  the  poison  time  to  become  dry.  During  the  i 
two  minutes  he  stood  quiet,  and  his  appearance  only  exhibited 
pftia  produced  by  the  wound.  On  tbcthird  minute  he  was  droi 
In  five  minutes  he  began  to  tremble  violently  and  to  reel.  On 
seventh  minute  he  fell  down  head  foremost  and  was  convulsed, 
extremities  being  stiffly  extended :  unable  to  raise  himself  ag 
the  convulsions  continued  with  excessive  violence  tilt  the  ni 
minute,  when  he  died, 

Ou  dissetion  his  stomach  was  found  natural  and  contained 
food  lately  taken  in :  all  the  viscera  of  the  abdomen  were 
natural.  In  the  thorax  the  vente  cava  were  found  comple 
filled,  and  the  aorta  partially  filled  with  blood,  the  lungs 
retained  a  florid  colour.  On  removing  the  cranium  and  expa 
the  brain  the  whole  surface  of  the  dura  mater  was  found  infkn 
and  the  vessels  were  injected  with  blood;  that  part  covering 
right  lolte  in  particular  was  in  a  state  of  the  highest  inflammaiii 
it  exhibited  externally  a  livid  bluish  colour;  on  the  internal  sun 
(of  the  dura  mater)  the  fluid  had  been  forced  out  of  the  vessel: 
the  violence  of  ilie  action,  and  it  was  covered  by  a  bloody  lyn 
The  integuments  of  the  cerebellum  were  also  strongly  afiec 
In  the  vessels  of  the  surface  of  the  brain  itself  some  marks  of 
flammatloo  were  also  perceived.  On  tracing  the  wound  no  i 
dent  marks  of  inflammation  appeared,  and  the  remains  of 
adhering  poison  were  evideni  along  its  course. 

Exper.  26. — {To  shew  the  effects  of  the  poison  taken  internal 
To  a  Qearly  full  grown  dog  about  half  the  quantity  of  poj 
generally  adhering  to  a  dart  was  given  in  a  little  boiled  r 
purine  the  first  10  minutes  he  remained  quiet  and  appearei}  a  li 
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'  f  r. 

jyt  on  the  14th  minute  he  could  with  difficulty  support  hinuelf 
and  indicated  syttitttoms  of  [win;  he  shewra  some  £9|Mmh 
»- v<linit,  atd  extended  his  jaws.  In  28  minutes  he  esttended 
<d  legs  spasmodic.  In  31  minutes  he  had  violent  spasms  over 
tile  ftame.  In  37  minutes  he  stood  breathing  hastily^  his 
!te  appeared  uneasy.  In  39  minutes  he  had  spasmodic 
yiAMoi  his  extremities,  which  lasted  half  a  minute,  when  he 
t  quiet;  but  being  faint,  supported  himself  against  a  walL 
nfinutes  he  started  up  oonvulsixl.  In  48  minutes  he  appeared 
sd  in  the  head  and  drowsy.  In  54  minutes  he  started  up 
Ky  •  In  60  minutes  he  appeared  oppressed  and  drowsy.  In 
kutes  he  fell  backwards  in  violent  convulsions,  his  extremities 
^  contracted  by  spasms,  after  which  he  became  calm.  Oq 
^'  minute,  being  roused  and  attempting  to  walk,  he  fell 
^^Btds  with  violent  spasms  and  cmvulsions.  In  65  minutes^ 
praised  himself  with  difficulty,  he  stood  with  his  extremities 
IBAided^'and  his  muscles  in  a  state  of  spasmodic  contraction. 
pHsi!iites  he  fell  down  head^foremost,  violently  convulsed,  his 
Inttg  became  interrupted,  and  on  the  69th  minute  he  died. 
ttMtM^^On  opening  the  abdomen  several  ounces  of  a  clear 
b^ftiid,  mixed  with  streaks  cf  newly  coagulated  blood,  were 
iteflhsed  in  the  cavity :  the  vessels  of  the  external  coats  of  the 
uAfdf^the  intestines  and  mesentery  were  in  the  h^est  possible 
fevjiiftinied,  and  distended  beyond  their  natural^  size^' having 
sdy  been  acted  on  by  the  most  violent  force ;  the  stomara 
F^4ipened  was  found  empty,  its  internal  coat  was  comq^ted 
Mred'with  frothy  mucus  in  which  were  found  the  remains  of 
isdo,  a  dark  yellow  fluid  with  some  grains  of  the  rice  with 
It  fVBs  conveyed.  In  the  thorax  the  lungs  were  still  florid^ 
msB  cavss  much  distended,  the  aorta  nearly  empty;  being 
lied  the  blood  flowed  out  of  a  dark  hue. 
t^exposing  to  view  the  brain,  the  dura  mater  was  nearly 
l^^cmly  the  larger  vessels  somewhat  more  distended  thaor 
'llie vessels  of  the  bnlin  itself  indicated  a  slight  degree  of' 
iptttiooik 

BfirA5  on  the  Experiments. — I  have  selected  from  a  large 
t^idf  expmments,  those  only  which  are  particuhurlv  demon- 
i»«C  '■  the  ieflisctB  of  the  antshar  and  of  the  tshettft  when  intro^ 
jBto^thedrctilation.    The  poison  was  always  applied  by  a 
li^BBrt  or  Hrrow  made  of  bamboo.    The  extreniky  to  which 
itfoii^^iA^red.wBS  completely  spear-shaped,  about  an  inch 
nd  aiti&e  and  ft  half  bit>ad  near  the  middle  of  it»  length, 
ftitlieoiiteffiblated  an  Experiment,  the  dart  was  dipped  into  ^ 
iU;pdtoiCi$' wiiich  I  pre^rve  in  dosed  vessels.    It  is  iiedesssdy   . 
»  knMQttUfi  thne  to  become  dry  and  fixed  upoii  th^  dsit.    t 
by  repeated  trials  the  poison  most  active  altatf  hfti^iligtadhered  - 
MR  tb'die^weli^ ;  if  ^liedina  fluid  stat^if  do^nOlM^^ 
wiMt  ia.a' MQicient  quantity  td  pitiduce  fo:efl%fe«5,ybti#4n  thi^ '  ' 
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attempt  to  thrust  it  through  the  muscles,  k  separates  itself 
the  dart^  and  adheres  externally  to  the  integuments. 

The  open^ioniof  the  two  different  poisons  on  the  animal  s 
is  essentially  different. 

The  first  17  experiments  were  made  with  the  antshar ;  the 
dity  of  its  effect  depends  in  a  great  degree  on  the  size  < 
vessels  wounded,  and  on  the  quantity  of  poison  carried  int 
circulation. 

In  the  first  experiment  it  induced  death  in  26  minutes ;  i 
second,  which  was  made  with  the  sap  collected  in  Poogar,  i 
minutes.  The  poison  from  different  parts  of  the  island .  has 
found  nearly  equal  in  activity. 

In  the  ninth  experiment,  with  the  poison  from  Passgoroo 
death  followed  in  29  minutes. 

The  common  train  of  symptoms  is  a  trembling  and  shiver! 
the  extremities,  r^tlessness,  erection  of  the  hair,  discharges 
the  bowels,  drooping  and  &intness,  slight  spasms  and  convul 
hasty  breathing,  an  increased  flow  of  saliva,  spasmodic  contra 
of  the  pectoral  and  abdominal  muscles,  retching,  vomiting 
cremental  vomiting,  frothy  vomiting,  great  agony,  laborious  bi 
ing,  violent  and  repeated  convulsions,  death. 

The  effects  are  nearly  the  same  on  quadrupeds,  in  whateve 
of  the  body  the  wound  is  made.  It  sometimes  acts  with  so  i 
force,  that  not  all  the  symptoms  enumerated  are  observec 
these  cases,  after  the  premonitory  symptoms  (tremors,  twitd 
faintness,  and  an  increased  flow  of  saliva,)  the  convulsions  coa 
suddenly,  and  are  quickly  followed  by  death. — See  the  l/th  i 
Timent. 

The  oopas  appears  to  affect  different  quadrupeds  with  Ji 
equal  force,  proportionate  in  some  degree  to  their  size  and  dis 
tion.  To  dogs  it  proved  mortal  in  most  experiments  withi 
hour;  a  mouse  died  in  10  minutes,  see  Exper.  eighth;  a  mo 
in  seven  minutes,  see  Exper.  11th;  a  cat  in  15  minutesi 
Exper.  12th. 

A  buffalo,  one  of  the  largest  quadrupeds  of  the  island,  die 
two  hours  and  10  minutes,  see  Exper.  13th.  I  do  not  thinl 
quantity  of  poison  introduced  in  this  experiment  was  proporti 
to  that  which  was  thrown  into  the  system  in  the  experiment 
smaller  animals ;  the  dart  fell  from  the  wound  before  a  safi 
quantity  had  been  taken  into  the  circulation  to  produce  a  i 
effect.  If  an  animal  is  pierced  by  an  iron  spear  to  whidi 
poison  has  been  applied,  it  feels  comparatively  but  little  d 
effects,  because  the  weapon  is  again  retracted,  and  the  pi 
does  not  remain  in  contact  with  the  wound  long  enough  ti 
taken  into  the  circulation.  Mr.  Leschenaut  de  la  Tour  stabb 
bufiaio  a  number  of  times  successively  with  a  common  spes 
pike  of  the  Javanese,  largely  covered  with  the  poison  oi 
tshettik,  without  very  sensibly  affecting  the  animal.    A  dai 
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uroiw  prepsred  of  bamboo  is  a  more  fit  instrument  to  introduce  the 
ooptts ;  having  once  pierced  the  skin,  it  easily  adheres  to  the  parts 
^  tt  eonaes  in  contact  with,  on  account  of  its  inconsiderable  weight. 
The  natives  of  Macasser,   Borneo,   and  the  Eastern  Islandsi 
when  they  employ  this  poison,  make  use  of  an  arrow  of  bamboo, 
to  the  end  of  which  they  attach  a  shark's  toothy  which  they  throw 
from  a  UoW'pipe  or  sompit. 
The  15th  and    16th  experiments  are  comparative^  they  were 
If    made  with  the  oopas  from  Bali  and  Borneo ;  by  contrasting  them 
^  with  the  first,  second,  ninth,  and  17th  experiments,  it  sufficiently 
1  appears  how  £ur  the  oopas  of  the  difiibrent  islands  agrees  in  activity. 
*.   It  is  probable  that  the  oopas  from  Borneo,  when  fresh,  may  act 
m^  fiwffe  fcrdbly  than  that  of  Java. 

If  the  simple  or  unprepared  sap  is  mixed  with  the  extract  of 
lobacoo  or  stramonium,  (instead  of  the  spices  mentioned  in  the 
aeconnt  of  the  preparation),  it  is  rendered  equally,  perhaps  more 
«cdve«r— >See  the  third  and  fourth  experiments. 
'  I  Even  the  pure  juice  unmixed  and  unprepared,  appean  to  act 
lith  a  ibroe  equal  to  that  which  has  undergone  the  preparative 
process,  according  to  the  manner  of  the  Javanese  at  Blambangan. 
See  the  fifth  experiment  made  with  the  fresh  juice  of  Banjoo- 
"vangee,  and  the  10th  esperiment  with  the  fresh  juice  collected  at 
*C!oorrong,  near  Passooroowang. 

'  Binit  are  very  difierently  affected  by  this  poison ;  fowls  have  a 
feeuNar  capacity  to  resist  its  effects.  In  the  44th  experiment  a 
>'fcwl  died  24  hours  aftev  the  wound,  others  have  recovered  after 
ieiog  partially  affected. 
The  sixth  and  seventh  experiments  shew  the  effects  of  the  uu- 
'^mpued  juice  on  two  birds  of  the  genus  ardea. 

Tlie  18th  and  the  succeeding  experiments  were  made  with    the 

prepared  from  the  tshettik.     Its  operation  is  far  more  violent 

'tad  rapid  than  that  of  the  antshav,  md  it  affects  the  animal  system 

diflferent  manner ;  while  the  antshar  operates  chiefly  on  the 

atomach  and  alimentary  canal,  the  respiration  and  circulation,  the 

f  Jullilr  is  determined  to  the 'brain  and  nervous  system. 

A  i^elative  comparison  of  the  appearances  on  dissection  demon- 

in  a  striking  manner  the  peculiar  operation  of  each. 
The  18th,  19th,  and  25th  experiments  give  a  general  view  of 
effiscfs  of  the  tshettik  on  quadrupeds. 
•   Alitor  the  previous  symptoms  of  faintness,  drowsiness,  and  slight 
^convfilaions,  it  acts   by  a  sudden   impulse,  which,  like  a  violent 
^lapoplexy,  prostrates  at  once  the  whole  nervous  system. 

Iti  the  16th  and  19th  experiments  this  sudden  effect  took  place 
I  the  sixth  minute  after  the  wound,  and  in  the  25th  experiment 
''ID  the  seventh  minute,  the  animals  suddenly  started,  fell  down 
bead«fi9remost,  and  continued  in  convulsions  till  death  ensued. 
•  This  poison  afiects  fowls  in  a  much  more  violent  manner  than 
Awt  of  the  antshar^  as  appears  from  the  20th  and  21st  experiments ; 
they  are  first  afiected  by  a  heat  and  itching  of  the  breast  and  wings. 
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which  they  show  by  violently  picking  these  parts  ;  this  is  followed 
by  a  loose  discharge  from  the  bowels,  when  they  are  seized  wA 
tremors  and  fluttering  of  the  wings,  which  having  continued  a  shut  ^ 
time,  they  fall  down  head-foremost,  and  continue  convulsed  91 
death.     I  have  related  such  experiments  as  show  the  gradual  op^  | 
ration  of  the  poison ;  in  some  instances  (especially  in  young  fowU 
it  acts  with  far  greater  rapidity;  death  has  frequently  occarrn* 
within  the  space  of  a  minute  after  the  puncture  with  a  poisoned ' 
dart. 

It  appears  from  the  22d  experiment,  that  the  simple  unmixed 
decoction  of  the  bark  of  the  root  of  the  tshettik  is  nearly  as  acdie 
as  the  poison  prepared  according  to.the  process  above  related. 

The  24th  experiment  shows  plainly,  that  the  resinous  portion  oC^ 
the  bark  is  by  no  means  so  active  as  the  particles  soluble  in 
a  fowl  wounded  by  a  dart  covered  with  the  pure  resin,  re 
after  being  very  partially  afiected ;  it  has  also  been  remarked 
that  in  the  preparation  of  the  dried  juice  of  the  antshar,  the 
nous  parts  are  thrown  away.    The  strength  of  the  poison  rei 
unimpaired,  if  carefully  preserved  a  number  of  years,  as  b  evii 
from  the  experiments  made  at  difierent  periods  of  its  age. 

Taken  into  the  stomach  of  quadrupeds,  the  tshettik  lik 
as  a  most  violent  poison,  but  it  requires  about  twice  the  period 
produce  the  same  effect  which  a  wound  produces. 

In  the  26th  experiment  its  operation  internally  is  detailed^ 
the  appearances  after  death  are  described  in  the  account  (rf 
dissection. 

But  the  stomach  of  fowls  can  resist  its  operation ;  having  mi 
about  double  the  quantity  generally  adhering  to  a  dart  with  the  ' 
of  a  fowl,  it  consumed  it  without  showing  any  marks  of  i 
position. 

The  poison  of  the  antshar  does  by  no  means  act  so  violently  i 
quadrupeds  as  that  of  the  tshettik.    I  have  given  it  to  a  dog; 
produced  at  first  nearly  the  same  symptoms  as  a  puncture ;  o[ 
sion  of  the  head,  twitchings,  faintness,  laborious  respiration,  vii 
contraction  of  the  pectoral  and  abdominal  muscles,  an  in 
ftow  of  saliva,  vomiting,  great  restlessness  and  agony,  &c.,  wl 
continued  nearly  two  hours ;  but  after  the  complete  evacuation 
the  stomach  by  vomiting,  the  animal  gradually  recovered. 

Bumphius  goes  so  far  as  to  assert  that  a  small  quantity  may 
taken  internally  as  a  medicine.  In  speaking  of  the  qualities  of  i 
arbor  toxicaria,  he  says  the  crude  and  unmixed  ipo  is  an  antidote 
the  bite  or  sting  of  venomous  fishes  and  insects :  also,  that  a  pi 
son  affected  by  an  eruption  of  the  skin  or  vacuations,  may  take 
small  pill  of  the  oopas,  which  will  attract  all  impurities  from  ' 
intestines  and  carry  them  off.  u 

The  appearances  observed  on  dissection  explain  in  a  great  dq;rQI| 
the  relative  operation  of  the  poisons.  In  animals  killed  by  Aft 
antshar,  the  laq;e  vessels  in  the  thorax,  the  aorta,  and  venae  caiM^ 
were  in  every  instance  found  icv  au  e»:es8ive  degree  of  distentknej 
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the  viscera  in  the  vicinity  of  the  source  of  circulation,  especially 
the  lungs,  were  uniformly  filled  in  a  preternatural  degree  with 
hlood,  which  in  this  viscus  and  in  the  aorta  still  retained  a  florid 
colour  and  was  completely  oxygenated.  On  puncturing  thcs^ 
vessels  it  bounded  out  with  the  elasticity  and  spring  of  life.  The 
vessels  of  the  liver,  of  the  stomach,  and  intestines,  and  of  the 
viscera  of  the  abdomen  in  general,  were  also  more  than  naturally 
distended,  but  not  in  the  same  degree  as  those  of  the  breast.  In 
the  cavity  of  the  abdomen  a  small  uuanti'ty  of  serum  was  sometimes 
effused. 

The  stomach  was  always  distended  with  air,  and  in  those  in- 
stances in  which  the  action  of  the  poison  was  gradual,  and  in 
which  vomiting  supervened  in  the  course  of  the  symptoms,  its 
intemal  coat  was  covered  with  froth. 

'  The  brain  indicated  less  of  the  action  of  the  poison  than  the 
viscera  of  the  thorax  and  abdomen.  In  some  instances  it  was  per- 
fectly natural,  in  others  marks  of  a  small  degree  of  inflammation 
irere  discovered. 

An  undulatory  motion  of  the  skin  and  of  the  divided  muscles 
vas  very  evident  in  some  of  the  dissected  animals. 

The  appearances  observed  in  the  animals  destroyed  by  the 
shettik  were  very  different.  In  a  number  of  dissections  the  viscera 
if  the  thorax  and  abdomen  were  found  nearly  in  a  natural  state, 
end  the  large  vessels  of  the  thorax  exhibited  that  condition  in 
vhich  they  are  usually  found  after  death  from  other  poisons. 

Igut  the  brain  and  the  dura  mater  shewed  marks  of  a  most 
loleht  and  excessive  affection.  In  some  instances  tlie  inflamma*- 
ion  and  redness  of  the  dura  mater  was  so  strong,  that  on  first 
upection  I  supposed  it  to  be  the  consequence  of  a  blow  previously 
eceived,  until  I  was  taught  by  repeated  examinations  that  this  is  a 
imversal  appearance  after  death  from  tshettik. 

I  am  not  at  present  at  leisure,  nor  am  I  properly  prepared,  to 
ivestigate  fully  the  operation  of  the  two  poisons  described  on  the 
nimal  system,  or  to  elucidate  then:  effects  by  a  comparison  with 
tber  poisons.  The  series  of  experiments  I  have  proposed  to 
myself,  and  which  are  necessary  for  the  purpose,  is  by  no  means 
nished,  nor  does  my  situation  at  present  afford  me  those  oppor- 
loities  of  scientific  consultation,  which  such  an  investigation 
squires  ;  it  remains  for  a  futute  period  also,  to  determine,  rela- 
rvjely^  the  force  of  these  poisons  with  that  of  the  most  venomous 
erpents;  the  tshettik  exceeds,  perliaps,  in  violence,  any  poison 
lUnertD  known.  It  shows  its  effects  peculiarly,  and  almost  exclu- 
li^ely,  on  the  brain  and  nervous  system. 

•rtc  action  of  the  antshar  is  directed  chiefly  to  the  vascular 
jstem*  The  volume  of  the  blood  is  accumulated  in  a  preter- 
latnral  degree  in  the  large  vessels  of  the  thorax. 

The  circulation  appears  to  be  abstracted  from  the  extremities 
Hid  thrown  upon  the  viscera  near  its  source.  The  lungs  in  parti- 
^ular  are  stimulated  to  excessive  exertions.    Tlie  balance,  ot  <^\v 
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culation  is  destroyed.  The  vital  viscera  are  oppressed  by  an 
intolerable  load,  which  produces  the  symptoms  above  described^ 
while  in  the  extremities  a  proportionate  degree  of  torpor  takes 
place,  accompanied  by  tremors,  shivering,  and  convulsions. 

I  have  but  little  to  add  concerning  the  operation  of  the  aotshar  \ 
on  the  human  system,  the  only  credible  information  on  this  subject  j 
is  contained  in  the  work  of  Rumphius,  who  had  an  opportunity  of  1 
personally  observing  the  effect  of  the  poisoned  darts  or  arrows,  «  ; 
they  were  used  by  the  natives  of  Macassar  in  their  attack  on  Ad-  ■. 
boina,  about  the  year  1650.  : 

They  were  also  employed  by  the  inhabitants  of  Celebes  in  tbek  i 
former  wars  with  the  Dutch.  Speaking  of  their  operatbn,  he^ 
says  the  poison  touching  the  warm  blood,  is  instantly  carrid^ 
through  the  whole  body,  so  that  it  may  be  felt  in  all  the  veins,  tai^ 
causes  an  excessive  burning,  and  violent  turning  in  the  head,  wfaick  \ 
is  followed  by  fainting  and  death.  j 

The  poison  (according  to  the  same  author)  possesses  difieialt^ 
degrees  of  violence,  according  to  its  age  and  state  of  preservation.    \ 

The  most  powerful  is  called  oopas  radja,  and  its  effects  are 
sidered  as  incurable ;  the  other  kinds  are  distributed  among 
soldiers  on  going  to  war.     After  havini^  proved  mortal  to  manv 
the  Dutch  soldiers  in  Amboina  and  Macassar,  they  finally  <^ 
vered  an  almost  infallible  remedy  in  the  root  of  the  crinum 
ticum  (called  by  Uumphius  radix  toxicaria)  which  if  timely  ai 
counteracted  by  its  violent  emetic  effect  the  force  of  the  oopas. 

An  intelligent  Javanese  at  Banjoowangee  informed  me,  that 
number  of  years  ago,  an  inhabitant  of  tliat  district  was  w 
in  a  clandestine  manner  by  an  arrow  thrown  from  a  blow-pipe,  i 
the  fore  arm  near  the  articulation  of  the  elbow.     In  about  I 
minutes  he  became  drowsy,  after  which  he  was  seized  with  vcmiil 
ing,  became  delirious,  and  in  less  than  half  an  hour  he  died. 

From  the  experiments  above  related  on  different  quadrupeds, 
may  form  an  analogous  estimate  of  its  probable  effects  on  man. 


Article  III. 

Experiments  on  the  Strength  of  different  Kinds  of  Wood  for 
iaining  the  Law  of  the  Resistance^  or  how  much  more  We\ 
Wood  will  sustain  when  the  Breadth  oTui  Thickness  are  c 
mented.     Also  Observations  on  the  Practice  of  staying  Ml^ 
and  additional  Remarks  communicated  by  Mr,  George  Smart  •[ 
the  same  Subjects.    By  Col.  Beaufoy,  F.  R.  S.    With  a  Plate. 

(To  Dr.  Thomson.) 

MY  DEAR  SIR,  Bushey  Heath,  JOee.  2,  1811.  ] 

^  I  MADE  the  following  experiments  to  ascertain  the  strength  I 
different  kinds  of  timber,  uxv&  lo  idLtX&wsuu^  V.q^  KOiuch  the  povra 
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of  beams  is  increased  or  decreased  by  augmenting  or  diminishing 
their  depth  and  breadtfi.  Those  already  made  did  not  satisfy  my 
mind  ;  but  should  these  appear  to  you  likely  to  interest  any  of  your 
readers,  I  beg  you  to  insert  them  in  the  Annals^  though  accuracy 
IS  the  ooly  merit  they  can  boast. 

The  tables  are  divided  into  four  columns :  the  first  contains  the 
weight  employed  to  break  the  wood  under  trials  from  14  lb.,  281b., 
avoirdupoise,  and  so  on,  to  that  which  broke  the  wood :  in  the 
second  column  are  the  degrees  and  minutes,  the  timber  bent  by  the 
application  of  the  weights :  in  the  third,  the  differences  of  the  cur- 
vature of  the  pieces  of  wood :  and  the  last  column  contains  remarks. 
It  is  remarkable  that  in  different  parts  of  the  same  tree  there  is  so 
great  diflference  in  the  strength  of  the  timber ;  for  instance  in  the 
l>ai]tzic  oak,  the  strongest  piece  would  sustain  the  mean  weight  of 
136^  lb.,  another  piece  of  the  same  tree  7^1^  1^*9  &nd  another 
but  63^  lb. :  in  this  last  piece,  however,  there  was  a  shake  or 
imperfectioii :  the  heart  of  the  oak  sustained  the  mean  weight  of 
84  lb.  The  differences  of  the  curvature  are  tolerably  regular  till 
loaded  with  more  than  half  the  greatest  weight  the  piece  would 
carry;  then  the  curvature,  though  irregular,  becomes  greater  than 
m  proportion  to  the  weight  added.  From  these  trials,  the  pitch 
pine  appears  the  strongest  wood ;  next  to  that,  the  English  oak 
with  straight  and  even  fibres,  as  the  experiments  on  the  six  pieces 
poVe;  then  the  English  oak  irregular  and  cross  grained;  fourthly, 
the  Riga  fir;  and,  sixthly,  the  Dantzic  oak.  Thus  the  strength  of 
pitch  pine  (by  first  experiment)  is  to  the  strength  of 

English  oak as  148-44  to  145*5,  which  is  as  101  is  to  99. 

(by  second  experiment)— 

English  uak as  148*44  to  128'66,  which  is  as  15  is  to  13 

Riga  fir    a^  14844  to  116*01,  which  is  as  83  is  to  65 

Dantzic  oak    . .  as  148*44  to    98*4,     which  is  as  86  is  to  57 

and  to  the  mean  strength  of 

English  oak as  148*44  to  137*08,  which  is  as  IS  is  to  12. 

If  the  strength  of  the  pitch  pine  be  called  1000,  the  streiigth  of 
the  English  oak  by 

First  experiment  will  be 980 

Second  experiment 867 

Mean  of  the  two 923 

OftheRigafir .., 782 

Of  the  Dantzic  oak 663 

Call  the  mean  strength  of  the  English  oak  1000;  the  strength  of 
Riga  fir  will  be  846 ;  but  the  weight  of  the  Riga  fir  is  to  that  of 
the  English  oak  as  659  to  1000.  Therefore  the  decrease  of  weight 
being  in  greater  proportion  than  the  increase  of  strength  proves 
ffaat  io  dry  places  it  is  better  to  use  fir  beams  than  oak,  independently 
tt  the  saving  of  expense. 

s  2 
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found  to  be  the  strongest,  as  the  mean  weight  of  the  firat  and  second 

^'^'^  ^  ^''^  =  67-5,  is  greater  than  that  of  the  thifd  and  fourth, 

66-55,  or  fifth  and  sixth,  58. 

A  few  days  past  1  received  the  following  ingeDipus  experiment 
and  information  from  Mr.  George  Smart,  carpenter  and  builder  on 
the  Surrey  side  of  Westminster  Bridge,  and  well  known  for  hb 
invention  of  hollow  masts,  yards,  booms,  bowsprits,  oars,  and 
sweeps ;  p.nd  for  his  valuable  application  of  Mr.  Bramah's  press  to 
compress  wood,  and  prevent  its  shrinking  when  formed  into  staves 
for  making  gunpowder-barrels,  canteens,  &c.  .Neither  should  \m.^ 
peculiarly  ingenious  manner  of  forming  saddle-trees  be  omitted.  I 
beg  to  transmit  you  his  own  letter  and  drawing  (PL  LXV.  Fig.  2): 

'*  Description  of  a  Frame  for  making  Experiments  im  the  Strength 

of  Timber, 

A,  A,  two  planks  of  fir,  one  the  top,  and  the  other  the  bottom^ 
of  the  frame,  into  which  are  framed  the  two  upright  ends,  B,  B, 
with  double  tenans.  The  bottom  tenans  are  pinni^d,  and  the 
shoulders,  as  they  are  called  by  carpenters,  housed  about  half  an 
inch  into  the  bottom  plank.  To  give  them  more  strength,  the  top 
plank,  A,  is  morticed,  to  receive  the  top  tenans  and  the  wedges, 
C,  C.  There  is  a  hole  cut  in  each  end,  to  admit  the  thick  ends  of 
the  lath,  L,  which,  being  put  into  its  place,  is  kept  down  by  the 
blocks,  D,  D.  The  wedges,  C,  C,  being  driven  tight,  the  lath,  U 
having  the  shoulder  at  each  end,  cannot  slip;  and  is  so  strained 
that  on  its  horizontal  position  it  will  carry  nearly  as  great  a  weight  as 
it  would  suspend  in  a  vertical  direction.  It  is  now  nearly  17  J^ 
since  I  first  put  the  latb  into  the  frame ;  and,  to  all  appearance,  it 
is  as  strong  as  when  first  put  in.  The  late  ingenious  I)r.  AnderMW 
was  on  a  visit  at  my  house  when  I  tried  the  first  experiment, 
told  me  that  Belidor  affirmed,  that  timber  made  fast  at  both 
would  carry  one- third  more  than  when  it  lay  loose  on  its  supi 
On  making  the  experiment,  we  had  the  lath  without  shouldcTB 
loose  on  the  frame.  It  bent  like  a  hoop  before  it  broke  with 
thing  less  than  1 1  lb.  Next  we  put  in  the  one  with  shouldets, 
drove  the  wedges  very  tight :  it  sustained  240  lb.  The  Doctor 
pleased,  and  much  surprised  that  my  experiment  should  differ 
much  from  all  those  published  by  eminent  men.  This  is  account 
for  by  having  shoulders  on  the  ends  of  the  lath,  which, 
against  the  ends  of  the  frame,  cannot  bend  enough  to  allow  the 
fibres  of  the  wood  to  form. a  fulcrum  to  break  one  another.  This 
experiment  shows  how  necessary  it  is  that  all  timbers  should  be 
carefully  conked  down  on  plates  of  buildings,  and  not  dovetailed, 
as  is  often  done  in  carpentry.  Much  timber  would  he  saved,  and 
the  building  made  stronger,  by  the  foregoing  plan  of  shoulders  or 
coaking  where  it  can  be  applied.  The  French,  in  ship-building, 
are  particularly  attentive  to  scoring  and  coaking  wherever  they  can. 
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A  piece  of  Dantzic  oak  two  inches  square,  and  projecting,  like 
a  beam,  four  feet  from  a  wall,  sustained  the  mean  weight  of 
98^  lb.  hung  on  its  extremity.  The  following  rule  will  give  how 
nrach  the  original  piece  would  have  borne,  out  of  which  the  25 
pieces  of  two  inches  square  were  cut. 

TcrlOLog.  1  0000000 
I  =  2  Log.  0-3010300 

3*6939700  Log.  1*8444585 


Meao  £zp.  30398       Log. 0-4828450 


0-3273035  Nat.  N.  2*1247 


W.  98-4  Log.  1*9929951 

lb.    T.  Cwt.  lb. 

4*1176951  13*113  or  5   17   9 


Ae  calculated  weight.  But  had  the  weight  been  calculated  accord- 
ing to  the  cube  of  the  thickness,  it  would  have  given  12300.  The 
Siean  weight  which  the  25  pieces  of  Dantzic  oak  actually  bore  was 

r59 ;  then  12300  divided  by  2459  leaves  a  quotient  of  5-002;  5 
the  square  root  of  25,  which  proves  that  in  this  instance  the 
li  of  a  piece  of  timber  when  divided  into  many  pieces  de- 
as  the  square  root  of  the  number  into  which  it  is  divided, 
nng  each  piece  square  and  of  the  same  size.  The  experi- 
Its  also  with  the  25  pieces  of  pitch  pine  gave  the  quotient 
>d9,  which  is  so  near  that  it  may  be  considered  as  5.  From 
experiments  are  deduced  the  following  practical  conclusions. 
It  in  made  and  solid  masts,  or  any  other  assemblage  of  pieces  of 
the  pieces  should  be  as  few  as  possible.  That  in  square 
the  lateral  strength  is  as  the  cubes  of  their  breadth.  That 
the  beam  is  not  square,  the  strength  is  as  the  breadth  multi- 
id  into  the  square  of  the  depth.  Prior  to  the  wood  breaking,  the 
>res  on  the  upper  side  are  stretched,  and  those  on  the  under  side 
ipressed.  On  the  weights  being  taken  off,  the  wood  did  not 
»ver  its  horizontal  position  ;  and  reversing  the  wood^  it  broke  in 
contrary  direction  with  less  weight. 
These  facts  respecting  the  decrease  of  the  strength  of  timber  by 
compression  of  the  fibres  on  one  side,  and  their  consequent 
igation  on  the  opposite,  prove  how^destructive  to  the  service  is 
bad  practice  of  violently  staying  forward  the  lower  masts  of 
ships.  By  this  method,  masts  are  often  crippled  prior  to  the 
^Is  going  to  3ea.  The  mast  is  complained  of,  and  rejected  as  a 
stick,  replaced  at  the  expense  of  several  hundred  pounds,  and 
in  the  delay  of  the  service.  In  the  second  set  of  experiments,  the 
baal  method  of  forming  ship  beams  by  splicing  up  aud  ^os^wS^ 


8170  Experiments  wi  the  Strength  of  Wood.  279 

Ax,  Sepplngs,  the  Surveyor  of  the  Navy,  has  applied  the  principle 
irith  great  advantage  to  framing  the  decks  of  ships ;  and,  were  it 
ipplied  to  the  outside  planking,  would  be  of  great  advantage  by 
aking  off  the  strain,  and  working  from  the  treenails.  To  return 
0  my  lath,  I  tried  the  experiment  as  to  expansion,  I  marked  two 
ine  lines  on  the  lath  at  four  feet  distance  from  each  other,  and 
marked  them  off  on  a  table.  I  pat  the  lath  into  the  frame,  with 
the  wedges  driven  in  tight ;  kept  it  in  that  state  some  weeks,  in 
order  to  try  if  it  were  possible  to  extend  it.  On  comparing  it  with 
the  lines  made  on  the  table,  when  taken  out,  there  was  not  the 
least  alteration." 

I  hope  these  experiments  may  induce  some  of  your  scientific 
readers  to  throw  more  light  on  a  subject  not  sufficiently  understood^ 
and  with  great  regard  believe  me. 

My  dear  Sir,  very  sincerely  yours, 

Mark  Bbaufoy. 
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Experiments  on  the  Strength  of  a  square  Piece  of  Dantdc  Oak  a 
into  25  Pieces,  each  Piece  five  Feet  long,  and  two  Indies  square* 


Weight. 

Carratvra. 

DiffiBramoe. 

•No.   l* 

Weight. 

CwAtare. 

DtffcnM*. 

No.  8. 

141b 

09  OO' 

OO  00* 

•3 

14  1b 

OO   12' 

OO 

12' 

• 

a 

28 

0    00 

0    00 

28 

0    30 

0 

18 

9 

42 

0    48 

0     48 

e 

42 

0    50 

0 

SO 

•=1 

M 

I     10 

0     22 

•S 

56 

1     08 

0 

18 

c^ 

70 

1     24 

0     14 

S     • 

70 

1     26 

0 

18 

V  n 

84 
98 

1  42 

2  03 

0     18 
0    21 

84 
98 

1  48 

2  06 

0 
0 

22 
18 

om  t 

112 

2    28 

0    20 

112 

2    27 

0 

21 

C  = 

12j8 

2    40 

0     17 

126 

2    54 

0 

27 

C    OB 

140 

3    00 

0    20 

140 

3    21 

0 

27 

M    n 
M  ^ 

154 

3    40 

0    40 

«2.S 

154 

3    52 

0 

31 

o5 

168 

4     16 

0    36 

^S* 

168 

4    43 

0 

51 

M  0 

182 

5    00 

0    44 

182 

6    00 

1 

17 

-f 

196 

6     12 

1     12 

^ 

189 

6    42 

0 

42 

«? 

M\ 

193 

7     00 

.  0 

18 

107     Mean 

M 

1 

1 10*5  Mean 

Weight. 

Carvatare. 

Dlflfeveuce. 

Np.  8. 

Weight. 

Carvatare. 

DifEerance. 

No.  4. 

141b 

00  16' 

GO 

lO' 

14  lb 

00  le' 

OO 

lO' 

• 

S  -• 

28 

0    35 

0 

19 

•** 

28 

0    35 

6 

19 

§5 

42 

0    54 

0 

19 

o 

48 

1     02 

0 

27 

56 

1     15 

0 

21 

56 

1     24 

0 

22 

9  *" 

70 

1     36 

0 

21 

70 

1     46 

0 

22 

is 

84 

1     57 

0 

21 

^s 

84 

2     10 

0 

24 

98 

2    21 

0 

24 

.  o 

98 

2    36 

0 

26 

11- 

112 

2    48 

0 

27 

o  g 

112 

3    06 

0 

30 

±: 

126 

3     18 

0 

30 

a  3 
wi£  a 

126 

3    42 

0 

36 

0-5 

140 

3     56 

0 

38 

«=i 

140 

4    26 

0 

44 

0 

154 

4    54 

0 

58 

n^ 

154 

5    32 

1 

06 

''I 

168 

6     12 

1 

18 

Broke 

168 

7     12 
Mean 

1 

40 

105-6 

Mean 

91 

2j 

« 

Weight 

Curvature. 

Difference. 

No.  5. 

Weight. 

Carvatore. 

Diffsrence. 

No.fc 

141b 

CO  20' 

OO 

20' 

• 

g 

Ulb 

OO  15^ 

OO 

15' 

5||    ' 

28 

0    39 

0 

19 

2  c 

28 

0    33 

0 

18 

C§| 

42 

1     07 

0 

28 

-2  te 

42 

0    59 

0 

26 

1^-' 

56 

1     SO 

0 

23 

hefu 
nter 

56 

1     20 

0 

21 

is5 

70 

1     54 

0 

24 

70 

1     43 

0 

23 

c^  s 

u      0 

84 

2     18 

0 

24 

from  t 
he  spli 

84 

2    06 

0 

23 

C  a 

98 

0    48 

0 

30 

98 

2    32 

0 

26 

112 

3     21 

0 

33 

112 

3    01 

0 

29 

126 

4    00 

0 

39 

126 

3    37 

0 

36 

140 

5    00 

1 

00 

"i.* 

140 

4    33 

0 

56 

s-l 

147 

5    32 

0 

32 

V  a 

154 

5    48 

1 

15 

^Si 

151 

5    54 

0 

22 

161 

6     12 

0 

24 

i,am 

kg  ^ 

^'k^t 

89     Mean 

90-4 
\ 

Mean 

0 

m.] 
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Weight 

14 IM 

28 

42 

56 

70 

84 

98 
112 
126 
140 
154 
161 
165 
175 


CwRtnie. 

DUferanoe. 

0°  16' 

Oo  15' 

0    SS 

0 

18 

0    58 

0 

85 

1     18 

0 

20 

1    39 

0 

21 

2    01 

0 

22 

2    24 

0 

23 

2    48 

0 

24 

S    22 

0 

34 

3    57 

0 

35 

4    50 

0 

53 

5    30 

0 

40 

5    54 

U 

24 

7     12 
Mean 

1 

18 

No.  7. 


V 

.5 

<*« 

(*« 

O 

.a 

B 


a 

s 


o 

n 


Weight. 

Cunratnre. 

DUTerenoe. 

14  lb 

Oo 

18" 

OO 

18' 

28 

0 

36 

0 

18 

42 

0 

54 

0 

18 

56 

1 

12 

0 

18 

70 

1 

30 

0 

18 

84 

1 

49 

0 

19 

98 

2 

09 

0 

20 

112 

2 

30 

0 

21 

126 

2 

54 

0 

24 

140 

3 

24 

0 

30 

151 

4 

00 

0 

36 

161 

4 

18 

0 

18 

168 

4 

48 

0 

30 

172 

5 

06 

0 

18 

174 

5 

18 

0 

12 

177 

5 

36 

0 

18 

179 

5 

48 

0 

12 

181 

5 

53 

0 

05 

184 

6    15 

Mean 

0 

22 

122- 1 

No.  8. 


.s 

'Hi 
en 


S 

0 

mm 

o 

n 


^efsbl*  Cnnratiire. 


OO  15' 
0  30 
0    45 


1 
1 
1 
1 

2 
2 
2 


02 
18 
35 
54 
12 
30 
54 


3  24 

3  52 

4  44 

5  06 

5  36 

6  06 
6  30 


n8*3Mea]i 


DUBerenee. 

QP 

16' 

0 

15 

0 

16 

0 

17 

0 

16 

0 

17 

0 

19 

0 

18 

0 

18 

0 

24 

0 

30 

0 

28 

0 

62 

0 

22 

0 

30 

0 

SO 

0 

24 

No,  9. 


S 

s 
u 


Of 

M 

o 


Weight. 

CorratuK. 
OO   12' 

Diftrenee. 

14  lb 

(P 

12^ 

28 

0     27 

0 

15 

42 

0    42 

0 

15 

56 

0     57 

0 

15 

70 

1     12 

0 

15 

84 

1     28 

0 

16 

98 

1     46 

0 

18 

112 

2    03 

0 

17 

126 

2     18 

0 

15 

140 

2    48 

0 

30 

154 

3    07 

0 

19 

168 

3    34 

0 

27 

172 

4    12 

0 

38 

186 

5    00 

0 

48 

193 

5    25 
Mean 

0 

25 

109-6 

No.  10. 


u 

9i 


fin 


B 


:s;=s 
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Wdght. 

Ca,„ur.. 

DiflmncF. 

N..M. 

WeJcM. 

c»™»™. 

Ilin»«^ 

K„..*. 

Uib 

0"  IS' 

0°  \y 

d 

UTl 

0"   15- 

00  15' 

•s 

88 

0     30 

0     15 

3- 

£8 

0     30 

0    IS 

« 

0     45 

0     15 

48 

0     45 

0    15 

M 

1     03 

0     18 

56 

1     01 

f»     16 

70 

1     91 

0     18 

TO 

0     18 

St 

1     39 

0    18 

81 

1     33 

0     16 

9S 

1      58 

0     19 

98 

1     51 

0     18 

lis 

8     19 

0    Si 

I 

IIS 

S     10 

0     19 

8     48 

0    S3 

136 

S     31 

0     SI 

140 

3     18 

0     30 

140 

•i    56 

0     85 

154 

3     48 

0    30 

154 

S    30 

0     34 

4     18 

0    36 

i 

1B8 

4     18 

0     48 

118 

5     18 

1     00 

188 

5    87 

0     15 

fi     54 

0    S6 

^ 

5    54 

0     SI 

0     00 

0    00 

189 

6     IS 

0     S4 

s 

193 

6    48 

0     3D 

108-4  Mean 

s. 

1     18 

0     S4 

II 

8    00 

0     48 

n 

ld8-8  Mcao 

W<^(. 

Csniitair. 

DUB^c. 

Kftia. 

WeliW, 

C.cv.»». 

DUIatiHx. 

JTfcl* 

14  lb 

0=   !5' 

(1° 

l,V 

"S  s 

urb 

0° 

Ifi' 

0° 

18' 

V 

88 

0    M 

0 

1)) 

SB 

0 

15 

0 

n 

48 

0     .19 

in 

4S 

« 

-id 

0 

11 

56 

1      19 

Wl 

56 

1 

(W 

11 

3 

10 

1     33 

0 

•i\ 

10 

¥7 

IH 

84 

1     56 

•ift 

84 

41 

(» 

SS 

9     84 

m 

?i 

i)8 

9 

04 

0 

112 

S     55 

HI 

MS 

V 

0 

s  . 

IS6 

3     44 

0 

49 

1S6 

0 

140 

4    45 

0 

III 

140 

\<i 

Hy 

154 

M 

-B 

168 

U 

SS 

m 

115 

" 

00 

0 

00 

1? 
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nim«„„. 

No.  IS. 

14  If 

0"  IS' 

n- 

I.V 

*  £ 

14  lb     0°   15' 

If   )&• 

88 

» 

SS 

0     30 

0    56 

0 

0     5S 

§■5 

56 

1     SO 

10 

1      44 

84 

1     51 

SI 

84 

S     10 

iii 

9S 

a    2.3 

0 

is 

98 

8     31 

114 

S     51 

ISfi 

3     19 

34 

CIS 

3     36 

11 

63  S  Meiui 

140 

3    54 

" 

IB 

il"^ 

i:% 

83- 1  Mean 

n 
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irvatare. 

Difference. 

No.  17. 

Wdglit 

Cnrratiue. 

OUfeveKe. 

No.  18. 

OO   14^ 

OO   14' 

S 

14  lb 

00   W 

OO  12' 

0     30 

0,   16 

a 

28 

0    28 

0     16 

.3 

0    48 

0     18 

42 

0    45 

0     17 

'5« 

1     06 

0     18 

56 

1     02 

0     17 

•7 

1     24 

0     18 

o 

70 

1     18 

0     16 

o 

1     42 

0     18 

84 

1     36 

0     18 

1 

2     01 

0     19 

98 

1     M 

0    21 

2    24 

0    23 

i 

112 

2     18 

0    21 

.s 

2    48 

0    24 

126 

2    42 

0    24 

3    24 

0    36 

s 

140 

3    18 

0    36 

• 

4    12 

0    48 

e 

154 

4    00 

0    42 

g 

4    42 

0    30 

168 

4    54 

0    54 

JtJ 

5     18 

0    36 

C 

175 

5    48 

0     54 

«2 

5    42 

0    24 

^a 

179 

6    12 

0    24 

6     30 

0    48 

IS 

Mean 

103*3 

|8 

Fean 

PQ 

P 

UTatnre. 

Diffinrence. 

No.  19. 

Wdslit. 

durratare. 

Diffsrance. 

No.  80. 

00  12' 

OO   12' 

14  lb 

OO  12' 

OO   12^ 

0    25 

0     13 

28 

0    26 

0     14 

0    39 

0     14 

42 

0    42 

0    16 

0    54 

0     15 

56 

0    57 

0     15 

1     09 

0     15 

70 

1     14 

0     17 

1     24 

0    15 

84 

1     32 

0     18 

1     40 

0     16 

98 

1    54 

0    22 

• 

1     58 

0     18 

• 

112 

2     18 

0    24 

2     18 

0    20 

126 

2    42 

0    24 

u 

2    36 

0     18 

133 

0    00 

0    00 

e 

3     06 
3    42 

0    30 
0    36 

M 

8 
S 

<s 

"I 
76-3  Mean 

4    30 

0    48 

4) 

• 

5    00 

0    SO 

a 

5    24 

0    24 

1 

^ 

5    38 

0     14 

6     12 

0    34 

Z 

6     18 

0    06 

• 

PQ 

6    30 

0     12 

7     30 

1     00 

A 

8     18 

0    48 

— 

0    00 

0    42 

lean 

K 
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Experiments  on  the  Strength  of  Wood.         [Apbii 


Wdfbt. 

Curatere. 

Diftnaee. 

No.  21.        i 

1 

Wei{rtit. 

CorratQie. 

DifferaMe. 

No.  22. 

141b 

Oo  16' 

0° 

\ef 

^ 

HA 

Oo   15* 

Oo 

15' 

o 

28 

0    34 

0 

18 

1 

28 

0    30 

0 

15 

42 

0    54 

0 

20 

42 

0    45 

0 

15 

M 

e 

56 

1     12 

0 

18 

s 

56 

1    02 

0 

17 

j{ 

70 

1     33 

0 

21 

^ 

70 

1     18 

0 

16 

84 

1     56 

0 

23 

• 

MM 

84 

1     37 

0 

19 

• 

& 

9     . 

98 

2     19 

0 

23 

ia 

98 

1     57 

0 

20 

112 

2    48 

0 

29 

S» 

112 

%    19 

0 

22 

h   Q 

b  •« 

126 

S    30 

0 

42 

S2 

126 

2    51 

0 

32 

140 

4    24 

0 

54 

-a  «5 

140 

2    30 

0 

39 

^  u 

154 

6     12 

I 

48 

154 

4    30 

2 

00 

(8  « 
^.   S 

161 

7     00 

0 

48 

1^ 

PQ 

161 

5    24 

0 

54 

si- 

90-4 

Mean 

90-4  Mean 

WeigM. 

Oarfstnre. 

DUfefCDM. 

14  lb 

Oo  18' 

Oo  18' 

28 

0    39 

0    21 

42 

0    57 

0     18 

56 

1     18 

0    21 

70 

1     42 

0    24 

84 

2    06 

0    26 

98 

2    36 

0    28 

112 

3    09 

0    33 

126 

4    06 

0    57 

140 

5    00 

0    54 

147 

5    30 
Mean 

0    30 

83-4 

No.  SS. 


a2 
**  «j 

5  5 

e 

•a  © 
V  a 

PQ 


Wdgbt. 

Gwatnre. 

Diffinvaoe. 

141b 

(P   \& 

Oo  16' 

28 

0     38 

0    22 

42 

0    55 

0     17 

56 

1     16 

0    21 

70 

I     37 

0    21 

84 

2    03 

0    26 

98 

2    30 

0    27 

112 

3    06 

0    36 

126 

4    00 

0    54 

133 

4    24 

0    24 

76-3 

Mean 

No.  3ft. 


JC  JB 


O   U) 

0  s 

c8  B  V 

S  w 

k  s 


PQ 


Weight. 


141b 

28 

42 

56 

70 

84 

98 
105 
112 
116 
119 
123 
126 
130 


CorvaUve. 


Oo   19' 

0  44 

1  10 

1  36 

2  06 


2 
3 
3 
4 
4 
4 
5 


36 
1» 
42 
07 
30 
48 
00 


5    24 
5    48 


87-3  Mean 


DWenuttu 


(P  19' 

0  25 

0  26 

0  26 

0  30 

0  30 

0  42 


0 
0 
0 


24 
25 
23 


0  18 

0  12 

0  24 

0  24 


B 

s 


OS 

0) 

O 


No.  25. 


Section  of  the  piece  of  timber  oat  of 
which  the  25  pieces  were  cat,  and  the 
mean  weight  each  piece  bore. 


1 

107 

2 
110-5 

3 
105-6 

4 
91 

5 

89 

10 
90-4 

9 
101-9 

8 
122-1 

7 
118*3 

6 
109-6 

11 
108-4 

12 
128-2 

13 
Heart. 

84 

14 
97-5 

15 
82-1 

20 
63-3 

19 
106-6 

18 

1033 

17 
1361 

16 
76-3 

21 

90-4 

22 
90-4 

23 

83-4 

24 
76-3 

25 
87-3 

Average  weight  each  piece  wonld  sustain 

98-4  lb. 
Mean  of  the  greatest  weight  the  pieces 

bore,  167-62  lb. 


ExptnnufUs  on  the  Strength  of  Wood, 


:  Experiments  on  Timber  spliced  three  different  IVays.  Length 
Sve  Feet,  and  two  Inches  square.  Splice  12  Inches  long,  ana  13 
hches  from  the  End. 


¥■ 

CuTitun. 

Dini,.». 

N<M. 

WdfU. 

Cmu». 

DUk«». 

NoLt. 

14  a 

0°  IS' 

fta 

l.V 

^. 

Hb 

O"  IV 

0°  w 

. 

« 

0    3fi 

98 

0     34 

0    80 

II 

W 

1    w 

48 

0     U 

0    80 

Ml 

1     84 

t\ 

66 

1     16 

0    88 

ri 

II) 

[     50 

v« 

3? 

70 

1     40 

0    84 

H 

S    81 

51 

84 

8    08 

0    88 

w 

3    00 

0 

fW 

98 

8    36 

0    88 

0 

3    SO 

» 

«P 

IDS 

8    58 

0     1« 

t 

4    00 

0 

40 

I« 

109 

0    00 

0    00 

II 

IT  McsD 

eiA  Hraa 

" 

iH 

[TDmUnrs. 

No.*. 

Welglil  'CurynliUP. 

N..«. 

Hb 

?4' 

0=  84' 

El.^-5, 

14  1b 

00   IS- 

0" 

IW 

E^ 

(1 

41 

0     £5 

S8 

0     48 

'I 

so 

1 

»t 

0     35 

iM 

48 

1      16 

(1 

m 

fit 

0     39 

S6 

8     00 

tl 

44 

n 

0     23 

70 

3    00 

(Nl 

4H 

ll'-s 

77 

3     30 

0 

.SO 

'= 

M 

4N 

0    38 

Ijli 

91 

5    00 

0 

4h 

«s 

4 

3,1 

on 

0     45 

0     S7 

98 

5     84 

" 

9* 

45 

5 
S 

0     \b 

0  a 

I'iS 

6S-8  Mean 

3^, 

» 

18 

0     39 

mi 

^1- 

9  Mm 





d 

C™t.r. 

No.  t. 

WfCght. 

C.rv.u„. 

DIO^c. 

N^^ 

„ 

oa   SO' 

0°  80- 

14 

0°  SO- 

00  80" 

•SS 

0     88 

0     54 

0     34 

"i 

1      18 

0     30 

49 

1      36 

0     43 

s.. 

■=  S  tt  'S  .5 

56 

a    18 

0     48 

mB 

70 

3     13 

0     64 

84 

4    30 

1      18 

sti:---! 

5   -ia 

0    SB 

i^ 

i    Mcu 

OHII 

90 

0     00 

0    00 
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Experiments  on  the  Strength  of  Wood.        [Apbi 


Six  Pieces  of  English  Oaky  each  Piece  five  Feet  long^  and  h 

Inches  square. 


Weight. 

Curvature. 

DiflSerance. 

.    14  lb 

00 

9' 

09 

9' 

28 

0 

21 

0 

12 

48 

0 

30 

0 

09 

66 

0 

48 

0 

12 

70 

0 

54 

0 

12 

U 

04 

0 

10 

15 

0 

11 

112 

87 

0 

12 

126 

38 

0 

11 

140 

52 

0 

14 

154 

2 

04 

0 

12 

168 

2 

18 

0 

14 

182 

2 

33 

0 

15 

196 

2 

54 

0 

21 

810 

3 

13 

0 

19 

817 

3 

.28 

0 

15 

824 

3 

38 

0 

10 

838 

5 

00 

0 

22 

245 

5 

30 

0 

30 

259 

0 

00 

0 

00 

266 

0 
Meai 

00 

n 

0 

00 

148-9 

No.  1. 


a 

«n 

Cm 

O 


o 


S 

a 

u 

J* 

2 


Weight. 

Carvatnre. 

DUfineBce. 

14 

09 

r 

09 

V 

28 

0 

18 

0 

11 

42 

0 

28 

0 

10 

56 

0 

39 

0 

11 

70 

0 

51 

0 

12 

84 

03 

0 

12 

98 

14 

0 

11 

112 

26 

0 

12 

126 

39 

0 

13 

140 

52 

0 

13 

154 

2 

06 

0 

14 

168 

2 

20 

0 

14 

182 

2 

36 

0 

16 

196 

2 

54 

0 

18 

210 

3 

18 

0 

24 

224 

3 

42 

0 

24 

238 

4 

12 

0 

30 

252 

4 

48 

0 

36 

266 

6 

00 

0 

12 

273 

6 
Meai 

42 

D 

0 

42 

1466 

No.  9. 


O* 
CD 


Weight.  Curvature. 


141b 

28 

42 

56 

70 

84 

98 
112 
126 
140 
154 
168 
182 
196 
210 
224 


Difference. 


1 19  Mean 


Oo  7' 

0  11 

0  9 

0  12 

0  11 

0  U 

0  11 

0  12 

0  14 

0  14 

0  14 

0  15 

0  15 

0  21 

0  23 

0  00 


No.  3. 


Urn 


M 


C 


S 

cs 


o 

o 

u 


Weight. 

Curvature. 

Difierence. 

14  H> 

09 

9' 

OO     y 

28 

0 

18 

0       9 

42 

0 

27 

0       9 

56 

0 

39 

0     12 

70 

0 

49 

0     10 

84 

00 

0     11 

98 

10 

0     10 

112 

22 

0     12 

126 

S3 

0     11 

140 

46 

0     13 

154 

68 

0     12 

168 

2 

12 

0     14 

182 

2 

26 

0     14 

196 

2 

42 

0     16 

210 

3 

01 

0     19 

224 

3 

18 

0     17 

231 

3 

36 

0     18 

2 

3 

48 

0     12 

245 

4 

00 

0     12 

252 

4 

18 

0     18 

259 

4 

37 

0     19 

266 

4 

54 

0     17 

270 

5 

12 

0     18 

273 

5 

30 

0    30 

277 

5 

46 

0     16 

280 

'  6 

12 

0    26 

^84 

7     00 
Mean 

0    48 

177 

No.  4. 


0 

c 
d 


u 
0 

•8 

0 


"tm   '»  "' ' 
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vatoie. 

DIfliereiice. 

Ko.  5. 

WHfbt 

Cnrratvre. 

DUference. 

No.  «. 

)o   W 

(P 

lO* 

• 

141b 

(JO     7/ 

00 

7 

)    21 

0 

11 

<o 

28 

0     18 

0 

11 

)    32 

0 

11 

42 

0    27 

0 

9 

• 

)    44 

0 

12 

56 

0    40 

0 

13 

0 

mm 

)    56 

0 

12 

.s 

70 

0    51 

0 

11 

B 

L     08 

0 

12 

"ftl 

84 

1     03 

0 

12 

< 

1     19 

0 

11 

98 

1     14 

0 

11 

1     34 

0 

15 

1 

112 

1     26 

0 

12 

• 

a 

1     48 

0 

14 

126 

1     39 

0 

13 

9 

2    00 

0 

12 

M 

140 

1     51 

0 

12 

0 

•3 

2     18 

0 

18 

< 

154 

2    06 

0 

15 

<S 

2    31 

0 

IS 

• 

168 

2    20 

0 

14 

a 

2    54 

0 

23 

a 

IS 

182 

2    36 

0 

16 

0 

4: 

3     15 

0 

21 

e 

196 

2    54 

0 

18 

• 

3    45 

0 

80 

2ig 

210 

3     15 

.0 

21 

a 

. 

4    30 

0 

45 

224 

3     42 

0 

27 

M 

5    00 

0 

80 

o  > 

238 

4     15 

0 

33 

r 

245 

4    36 

0 

21 

0 

eao 

e    = 

252 

5    00 

0 

24 

•s 

1 

-  g 

259 

5     18 

0 

18 

j; 

Ci   M) 

266 

5    54 

0 

36 

-4)   4) 

273 

6    54 

1 

00 

OH 

PQ 

156-2  Mean 

Average  strength  of  the  whole  piece,  145*5  lb. 
^ean  of  the  greatest  weight  the  pieces  bore,  258*5  lb. 
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Experiments  on  the  Strength  of  JPaod*         [Apaii, 


A  Piece  of  Riga  Fir  cut  into  26  Pieces^  each  Piece  five  Feet  long,  \ 

and  two  Inches  square.  * 


Weiglit« 

Cnrvatwe. 

DHfcrence. 

No.  1. 

Weight. 

Canrataro. 

Diftareace. 

No.  91 

141b 

0°     8* 

OP     8' 

14  lb 

Oo  88' 

0°     8* 

28 

0     18 

0    10 

28 

0     18 

0     10' 

42 

0    SO 

0     12 

• 

42 

0    30 

0     12 

56 

0    42 

0    12 

Ut 

56 

0    42 

0    12 

• 

70 

0    56 

0     14 

u 

70 

0    55 

0     13 

B 

3 

84 

1     10 

0     14 

^ 

84 

1     08 

0    13 

98 

1     24 

0    14 

•** 

98 

1     21 

0    13 

*2 

112 

1     39 

0    15 

** 
u 

112 

1     36 

0     15 

rt 

126 

1     55 

0     16 

O 

126 

1     54 

0    18 

V 

140 

2     18 

0    23 

« 

140 

2    16 

0    22 

.ad 

o 

154 

2    48 

0    30 

M 

154 

2    48 

0    39 

168 

3    48 

0    00 

1 

168 

4    06 

0     18 

182 

0    00 
Mean 

1    00 

175 

5    06 

1     00 

081 

97-5  Mean 

Weight. 

Cnrvature. 

Difference. 

141b 

0«     6' 

OO     6' 

28 

0     17 

0    11 

42 

0    26 

0      9 

56 

0    39 

0     13 

70 

0    49 

0     10 

84 

1     02 

0     13 

98 

1     14 

0     12 

112 

1     30 

0     16 

126 

1     46 

0     16 

140 

2    06 

0    20 

154 

2     36 

0    30 

168 

3     24 

0    48 

182 

4    42 
Mean 

0     18 

98 

No.  3. 


u 


o 
o 

1m 

PQ 


Weight. 

Curvature. 

Difference. 

141b 

OO     6' 

OO 

6' 

28 

0     16 

0 

10 

42 

0    26 

0 

10 

56 

0    36 

0 

10 

70 

0    48 

0 

12 

84 

0    59 

0 

11 

98 

1     12 

0 

13 

112 

1     24 

0 

12 

126 

1     40 

0 

16 

140 

2    00 

0 

20 

154 

2    30 

0 

30 

168 

3    30 

1 

00 

175 

4    30 

I 

00 

182 

5    48 
Mean 

1 

18 

103-5 

No.  4b 


S 

a 

h 

«^ 

a 
o 

M 
ta 

V 

O 

h 

PQ 


I 


Sxfmimmar.M  the  Siret^ih  <fWood. 


t.t.«. 

DiSer^xe 

N*». 

irelgM. 

Can 

tflR. 

Dlffi,««. 

NO.B. 

)o  09' 

(P  09' 

14  lb 

0° 

lO* 

If  W 

)     19 

0     10 

SS 

0 

W) 

0     10 

)     K 

0     13 

43 

t> 

w 

1    44 

0     18 

56 

» 

4>l 

)    58 

0     14 

70 

g 

1     IS 

0    14 

»4 

1     83 

0     II 

S" 

98 

«« 

0     14 

1     36 

0     IS 

4S 

0   n 

1     49 

0     IS 

s 

\n 

INI 

0   n 

i    0,1 

0    14 

140 

■m 

11     88 

i     IH 

(1    15 

154 

« 

4W 

0     14 

IBS 

^t 

INI 

0     18 

!    48 

0     l-i 

J    5h 

0     10 

91      Kca 

i 

i     06 

0     08 

i     16 

0     18 

t    36 

0     IS 

i     48 

0     18 

t    00 

0     12 

1 

0    38 

i     00 

0     B2 

a.i». 

DIBbob. 

Ka-T. 

WtlRllt 

C-mttn. 

DfAnxM. 

H*.S. 

DO  18" 

fP  IS* 

D    34 

0     19 

a 

0    81 

0     IS 

0     19 

48 

.i 

Q    &S 

0     16 

i 

56 

0    «5 

0     18 

1    04 

0  ,18 

TO 

0    58 

0     13 

1     80 

0     16 

84 

1     10 

0     18 

I     36 

0     16 

98 

t    SS 

0     10 

1     54 

0     18 

s 

lis 

1     40 

0     IS 

8   n 

0     16 

^ 

126 

1   ae 

0  le 

8     30 

0     IS 

140 

0     18 

i 

S     00 

0    30 

3     12 

Mj 

101 

8    48 

0    88 

3    36 

C    24 

3    00 

0  «e 

4    00 

0     84 

ns 

S    84 

0    84 

? 

4    06 

0     00 

188 

3     54 

0    SO 

ss 

189 

4    S4 

0    30 

19S 

S    00 

n    36 

* 

803 

&    30 

0    30 

r' 

182-1 

Mean 

«th 


Saperiments  on  the  Strength  of  ff^mL        [Aps 


Vi%gr^dW..V<V««MWw 

^HSknoee, 

No.  9. 

Wel^. 

Cvrfatere. 

Diffnreace. 

No.  10 

K  •»    ih^  19' 

0° 

lO' 

141b 

OO  06' 

0© 

06' 

V^    .     U    21 

0 

u 

28 

0    20 

0 

14 

«t        9    38 

0 

12 

42 

0    30 

0 

10 

>» 

0    44 

0 

11 

56 

0    48 

0 

12 

W 

0    56 

0 

12 

70 

0    54 

0 

18 

M 

1    06 

0 

12 

84 

1     04 

0 

10 

9B 

1    20 

0 

12 

98 

1     16 

0 

12 

112 

1    32 

0 

12 

• 

112 

1    88 

0 

12 

• 

a 

186 

1    45 

0 

12 

%m 

126 

1    42 

0 

14 

e 

140 

1     58 

0 

13 

u 

140 

1     55 

0 

13 

w 

154 

2     13 

0 

15 

<s 

154 

2    08 

0 

13 

^ 

168 

2    30 

0 

17 

■4^ 

CO 

168 

8    84 

0 

16 

n 

175 

2    42 

0 

12 

Z 

182 

2    42 

0 

18 

188 

2    54 

0 

12 

o 

189 

2    50 

0 

08 

O 
J3 

188 

3    03 

0 

09 

196 

3     12 

0 

82 

196 

3    08 

0 

05 

^ 

203 

3    26 

0 

14 

803 

3    30 

0 

22 

210 

0    00 

0 

00 

%m 

810 

3    48 

0 

18 

217 

3    42 

0 

16 

217 

4     12 

0 

24 

224 

3    54 

0 

18 

824 

4    36 

0 

24 

231 

4    12 

0 

28 

831 

5    30 

0 

54 

238 

4    36 

0 

24 

838   . 

1 

6    00 

0 

30 

245 
252 

5  12 

6  84 

0 
0 

36 
12 

143-5  Mean 

Weight. 

Carrature. 

Difference. 

No.  11. 

Weight. 
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• 
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E 

56 
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0 

14 

56 

0    50 

0 

14 

70 

1     00 

0 

12 

u 

70 

1     04 

0 

14 

1 
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1     12 
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12 
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84 

1     20 
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o 

98 

1     26 
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98 

1     39 

Q 
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1     39 

0 
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&4 

03 
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1     57 

0 

18 
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1     54 

0 
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2     18 

0 
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2     10 

0 

16 
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2    36 

0 

18 
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17 

U 
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0 

30 
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21 
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(2 
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196 

0 

^ 
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£ 
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_ 
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(p 
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70 
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0 
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0 

0 
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48 
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1^ 

93 

Mean 

n 
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V^lt. 
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0»  W 
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0     11 

88 
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0     11 
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0     11 
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s 

US 

1     S6 

0     IS 

i  . 

t     4S 

0    18 

■a 

186 
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1 
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0    13 

i 
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0    81 

-3 
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s 
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0    16 

1 

3    S4 
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i 
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S    54 

0    18 

4     18 

0    86 
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0    09 

2 

4    SO 

0     IS 
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3     IS 

0    09 
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3    84 

0     18 

i 
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0     )8 
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0     18 
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Weicbt. 

CorvatiifB* 

Dlfln6iiM» 

Ho.  17. 

Wnght. 

Conmtnt.  DMfenaet. 

No.  18. 

14  lb 

OO  09' 

Oo  09' 

141b 

OO  10' 

OO 
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• 

88 

0    80 

0    11 

• 

88 

0    81 

0 

11 

g 

48 
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0     13 

g 
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0    34 

0 

13 

S 

50 

0    44 
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•a 

56 

0    48 

0 

14 

to 
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0     13 

<S 

70 
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0 

18 

a 

84 
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a 

84 
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0 

15 

O 

98 
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0     18 

I 
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0 
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0    14 
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B 
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0     17 
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u 
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81 
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0 

84 

203 

5 

00 

0 

30 

210 

0 
Meai 

00 
n 

0 

00 

126-7 

No.  90k 


•** 
u 
o 

-3 

V 

M 
O 

u 

n 


Bi^titrkMti  on  the  Strength  «f  Wood. 


298: 


arvatuf. 
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(P  10' 

14  lb 
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0     11 
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0     11 
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0     11 
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70 
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0     14 
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0     13 

1 
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0    11 

t 
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1 

161 

2    30 

0     12 
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^ 
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0     12 

t 
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0    12 
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n 
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\ 
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0    12 
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0     18 

^ 
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0    18 
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0     12 
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0     11 
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0     12 

70 
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0     11 

84 
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00 

1     16 
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98 
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0    14 

^ 

1     28 

0     12 

• 
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1     38 

0    14 
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a 
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0     14 
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0     13 

w 
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«8 
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^ 
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0    24 
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c 
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o 
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0    09 

0) 
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No.  fl6. 
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No.  26. 

14  n> 
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(P  w 

, 

141b 

o»  oy 
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28 

0  80 

0  10 

88 

0  80 

0  11 

48 

0  SO 

0  10 

48 

0  80 

0  10 

56 

0  48 

0  18 

56 

0  40 

0  10 

70 

0  54 

0  18 

70 
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0  18 

84 
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84 
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0  18 

98 
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96 
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0  11 
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0  11 

g 
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0  If 
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0  18 

P 
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0  18 

• 
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0  18 

•a 
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§ 
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«S 
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0  16 

u 
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0  18 

n 
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3 
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0  09 

i: 
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8  45 

0  09 
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0  18 
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M 
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2 
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k 
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M 
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0  16 

217 

8  86 

0  18 
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0  17 
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0  18 
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0  00 

831 
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0  84 

0  48 

1 
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•  1 
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0  00 
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1 
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gg 

Section  of  the  Piece  of  Riga  Fir  out  of  which  the  26  Pieces  m 
cut^  and  the  Mean  Weight  each  Piece  sustained. 
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143-5 

24 
97-6 

25 
147-8 

26 
137-2 

17 
104-5 

18 
90-4 

19 

88-9 

20 
126-7 

21 
143 

88 
136*2 
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123-5 

12 
91 

13 
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56 

14 

98 

15 

121-9 
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161*3 

5 
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91 
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8 
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143-5 

10 
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98-1 

2 

97-5 

3 
98 

4 

103*5 

The  average  vitight  each  piece  would  sustain,  116*01  lb. 
Mean  of  the  greatest  weight  the  pieces  bora,  207*78  lb. 
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^  of  English  Oak  cut  into  15  Pieces j  each  five  Feet  long,  and 
Inches  square.  This  Piece  of  Wood  very  irregular  and  cross 
ned* 
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48 

63 
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0    36 
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0    34 
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28 
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28 
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0     11 

4» 
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50 
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56 

0    50 
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1     04 

0     14 

84 
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0    13 
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0     14 
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0    24 

196 

4    24 

0    24 

203 

4    30 

0    SO 

203 

5    00 

0    36 

210 

5    SO 

1    00 

210 

6    00 

1    00 

217 

6    SO 

1    00 

217 

7    00 

1     00 

1 

224 

8    00 

1    30 

- 

224 

8    00 

1    00 

231 

10    12 

2    12 

231 

0    00 

0    00 

238   . 

0    00 
Mean 

0    00 

238 

0    00 
Mean 

0    00 

142 

142 

W«igbt. 


14  lb 
28 

42 

56 

70 

84 

98 
112 
126 
140 
154 
168 
182 
189 
196 
203 
210 
217 
224 


CuTatave. 


0°  12' 
0  26 
0    44 


1 
1 
1 
1 

2 
2 
2 
3 
4 
4 
5 


00 
16 
32 
47 
10 
28 
54 
24 
00 
54 
30 


6  00 

0  00 

0  00 

0  00 

0  00 


132*3  Mean 


Diffoence. 


00  12' 
0     14 


No.  7. 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


18 
16 
16 
16 
15 
23 
18 
26 
30 
36 
54 
36 
30 


0  00 

0  00 

0  00 

0  00 


a 

00 

5- 


s 

o 
PQ 


Weight. 

Curvature. 

Difference. 

141b 
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0     18 
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Average  weigbt  each  piece  wonld  sustain,  128*66  lb. 
Mean  of  the  greatest  weight  each  piece  bore,  223*53  lb. 
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of  Pitch  Pine  cut  into  25  Pieces,  each  Piece  five  Feet  long, 
and  two  Inches  square. 
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0     18 
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# 

0    24 

0    06 

56 

0    36 

0     12 

0    80 

0    06 

70 

0    44 

0    08 

0    45 

0    15 

« 

84 

0    54 

0     10 

- 

0    54 

0    09 

98 

1    02 

0    08 

^ 

1     06 

0    12 

112 

1     12 

0     10 

I     14 

0    08 

126 

1    20 

^  0    08 

m 

1     24 

0     10 

140 

1     30 

0     10 

t 

1     36 

0    12 

a 

154 

1    40 

0     10 

1     48 

0     12 

'iS« 

16S 

1     50 

0     10 

2    00 

0     12 

OB 

182 

2    02 

0     12 

« 

2     12 

0     12 

• 

196 

2     14 

0     12 

• 

2    24 

0     12 

0 

^ 

210 

2    26 

0    12 

s 

2    36 

0     12 

2 

224 

2    44 

0     18 

2 

2    54 

0     18 

PQ 

238 

3    06 

0    22 

n 

3 

3     12 

0     18 

252 

3    30 

0    24 

6 

3    30 

0    18 

266 

4    12 

0    42 

O 

3    54 

0    24 

280 

5    00 

0    48 

)4 

4    30 

0    36 

294 

6    00 

1     00 

K 

Mean 

0    00 

,, .  .1,  ,  ,_......-^..,  _ 

301 

7    30 

m 

Mean 

1    30 

ST 

160-7 

904 
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Weight. 

Cnrvatare. 

Diffisrence. 

No.  SI. 

Weight. 

Cwfstne. 

DiCsnaoe. 

No.« 

141b 

0°  06' 

OO  00' 

141b 

(P  06' 

0©  00^ 

28 

0     16 

0     10 

28 

0    14 

0    06 

42 

0    26 

0     10 

42 

0    24 

0    10 

66 

0    36 

0     10 

56 

0    36 

0    18 

70 

0    48 

0     12 

bS> 

70 

0    48 

0    18 

84 

0    56 

0    08 

c 
o 

84 

1    00 

0    18 

• 

98 

1     08 

0    12 

• 

98 

1     12 

0    18 

a 

o 

112 

1     18 

0     10 

a 

112 

1    24 

0    18 

• 

126 

1     30 

0    12 

CO 

126 

1    36 

0    18 

p 

140 

1    42 

0     12 

1 

140 

1     50 

0    14 

« 

154 

1     54 

0     12 

154 

2    06 

0    16 

u 

168 

2     12 

0     18 

01 

168 

2    24 

0    18 

0 

182 

2    22 

0     10 

%* 

^ 

182 

2    48 

0    84 

M 

196 

2    32 

0     10 

6 

196 

3    06 

0    18 

810 

2    50 

0     18 

Oi 

210 

3    42 

0    36 

224 

3     12 

0    22 

CO 

224 

*5    00 

0    18 

• 

01 

938 

3    30 

0     18 

• 

0^ 

252 

3    54 

0    24 

0^ 

119*2  Mean 

z 

266 

4    30 

0    36 

s 

280 

5     18 

0    48 

294 

6    30 

1     12 

301 

7    SO 
Mean 

1     00 

160-7 

Weight. 

Carratire. 

Differenceii 

No.  39. 

Weight. 

Cnrvatare. 

Difhrence. 

Mo.t«' 

141b 

OO  06' 

OO 

10' 

141b 

OO  06' 

OO  OC 

28 

0     16 

0 

10 

28 

0     14 

0    08 

42 

0    26 

0 

10 

42 

0    22 

0    08 

56 

0    36 

0 

12 

66 

0    30 

0    08 

70 

0    48 

0 

08 

70 

0    38 

0    08 

84 

0    56 

0 

16 

84 

0    46 

0    08 

98 

1     12 

0 

08 

98 

0     54 

0    08 

112 

1     20 

0 

10 

112 

1     00 

0    06 

• 

126 

1     30 

0 

12 

• 

126 

1     10 

0     10 

§ 

140 

1     42 

0 

14 

h 

140 

1     20 

0     10 

la 

u 

154 

1     56 

0 

16 

154 

1     30 

0     10 

168 

2     12 

0 

12 

«s 

168 

1     40 

0     10 

182 

2    24 

0 

12 

4^ 

C4 

182 

1     50 

0     10 

5 

196 

2    44 

0 

20 

1m 

196 

2    00 

0     10 

;; 

210 

3    06 

0 

22 

o 

210 

2     12 

0     18 

la 

224 

3    30 

0 

24 

0) 

224 

2    24 

0     18 

1 

238 

3    54 

0 

25 

o 

238 

2    42 

0     18 

252 

5    30 

0 

54 

252 

2    60 

0    08 

• 

266 
280 

3    06 
3    30 

0    16 
0    84 

g 

133 

Mean 

a. 

294 

3    48 

0    18 

308 
322 

4    12 
4    54 

0    24 
0    42 

' 

336 

7    00 
Mean 

0    06 

175 

^^ 
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WiifM. 

CorraCvfe. 

DUBemee. 

No.  ss. 

14  lb 

Oo  06' 

0»  OO' 

S8 

0  14 

0  08 

42 

0  22 

0  08 

56 

0  30 

0  08 

70 

0  38 

0  08 

84 

0  46 

0  08 

08 

0  54 

0  08 

112 

1  Of 

0  08 

126 

1  12 

0  10 

140 

1  22 

0  10 

• 

a 

154 

1  30 

0  08 

s 

168 

1  40 

0  10 

*4 

182 

1  50 

0  10 

<S 

196 

2  00 

0  10 

210 

2  12 

0  12 

t, 

224 

2  24 

0  12 

J 

238 

2  36 

0  12 

252 

2  54 

0  18 

266 

3  08 

0  14 

280 

3  30 

0  22 

294 

3  48 

0  18 

308 

4  30 

0  42 

322 

5  30 

1  00 

829 

6  00 

0  30 

336 

7  00 
Mean 

1  00 

181*2 

Section  of  the  piece  of  pitch  pine  oat  of 
which  the  25  piecei  were  cut,  and  the  mean 
wei^t  each  piece  bore^ 


1 

153-7 

2 

145*8 

3 
147 

4 

139-5 

5 

161-9 

6 
152-6 

12 
152-6 

11 
152-6 

10 
132-6 

9 
104-9 

8 
145-9 

7 
160 

13 
161 

14 
153-7 

15 
144-7 

16 
98 

17 
152-7 

18 
161-0 

19 
160-7 

20 

160*7 

21 
119*2 

22 
133 

23 
175 

24 
181-2 

Averai^e   weight  each   piece  would  sustain, 

148-44  lb. 
Mean  of  the  great  At  weight  each  piece  bore* 

274-3  lb. 
The  average  time  that  each  piece  was  nndei 

trial  wa«  «  42"'. 


Description  of  the  Apparatus  for    trying  Experiments    on  the 

Strength  of  Timber.     (Plate  LXV.) 

The  pieces  of  wood  which  were  the  subjects  of  these  experiments 
were  fixed  so  as  to  be  firmly  held  by  one  extremity,  whilst  a  load 
was  applied  at  the  other,  sufficient  in  the  first  instance  to  bend  it ; 
and  the  weight  was  gradually  increased  till  the  piece  was  broken ; 
the  degrees  of  curvature  which  the  different  accessions  of  weight 
produced  were  noted  by  means  of  a  divided  arch  attached  to  the 
extremity  of  the  piece. 

To  fasten  the  piece  firmly  in  its  position,  a  beam  of  oak,  A  A, 
(Fi^.  1)  one  foot  square  was  fixed  vertically,  and  firmly  secured 
between  the  floor  and  the  ceiling.    In  the  middle  of  this,  at  B,  was 
mortice,  six  inches  by  two  inches,  to  receive  the  end  of  the  piece 
of  wood,  B  D,  which  was  firmly  secured  by  driving  in  two  wedges, 
fffi}  from  opposite  sides,  so  as  to  hold  it  fast  down  upon  the  lower 
vide  of  the  mortice.    The  piece,  B  D,  was  planed  true  to  its  in- 
tended dimeosioDs ;  and  for  the  purpose  of  applying  the  load,  as 
Hell  as  to  ascertain  the  degree  of  flexure,  an  arch,  E,  was  fastened 
on  at  the  extremity,  by  a  tenant  at  the  end  of  the  piece  being  in- 
*erted,  and  keyed  into  a  mortice  made  through  the  middle  of  the 
L  ^s  and  to  keep  it  firm,  a  short  piece  of  rope,  e,  was  made  fast 

■      Vou  IX.  N^  IV.  U 
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to  the  upper  end  of  the  arch,  and  clenched  'to  the  middle  of  the 
piece,  as  shown  in  the  figure. 

The  weights  were  placed  in  a  scale,  1^  suspended  by  a  double 
rope,  which  was  applied  upon  the  circumference  of  the  arch,  as 
shown  in  the  edge  view  of  it  at  ff,  and  made  fast  to  it  at. the  top. 
By  this  means,  as  the  rope,  fj^  always  drew  at  a  tangent  to  the 
arch,  E,  the  effective  leverage  of  the  load,  F,  to  bend  or  break  the 
piece  was  in  all  cases  very  nearly  in  direct  proportion  to  the  weight 
applied  in  the  scale ;  and  in  order  to  obtain  the  neat  weight  iDcle- 
pendent  of  the  weight  of  the  scale  and  the  arch,  a  siftall  line,  g, 
was  ftistened  at  the  lower  end  of  the  arch,  and  carried  between  the 
double  ropes,  y^  as  shown  in  tlie  edge  view.     This  line  being 
conducted  over  two  pulleys,  G,  G,  had  a  weight,  H,  applied,  sufli- 
cient  to  counterbalance  the  weight  of  the  scale  and  the  arch.    The 
arch,  E,  was  divided  into  degrees  and  parts,  which  were  numbered 
from  the  middle  upwards.    The  angle  of  curvature  was  pointed  out 
by  the  edge  of  an  index,  ^,  made  of  a  piece  of  plate  fastened  by  a 
screw  against  a  prop,  K.    This  index  was  capable  of  a  slight  adjust- 
ment before  the  experiment  began,  in  order  to  bring  it  to  zero. 
Whilst  the  piece  of  wood  continued  without  any  load,  and  there- 
fore without  any  flexure,  all  weight  applied  in  the  scale  after  thii 
having  a  direct  tendency  to  bend  the  piece,  the  degree  of  flexure 
produced  by  any  given  weight  was  noted  by  the  degrees  and  parts  as 
shown  by  the  index  upon  the  divided  arch.     It  would  sometimes 
happen  when  the  piece  was  cross-grained,  and  much  loaded  and 
bent  down,  that  it  would  get  a  tendency  to  twist,  and  the  arch 
would  go  over  sideways.    To  prevent  this,  a  line  was  made  fast  ou 
each  side  to  the  upper  end  of  the  arch,  and  during  the  experiment 
two  persons  held  the  ends  of  these  lines,  and  kept  the  arch  upright 
by  pulling,  so  as  to  counteract  any  tendency  it  might  have  to  go 
Sideways,  though  without  increasing  or  diminishing  the  load  which 
tended  to  bend  or  break  the  piece. 


Article  IV. 


On  the  Power  that  Spiders  have  of  conveying  their  Threads  fr(0 
one  Point  to  another,  and  of  flying  through  the  Air,  Bf 
Carolan. 

(To  Dr.  Thomson.) 

SIR, 

As  the  following  experiments  tend  to  elucidate  the  method  by 
which  the  geometrical  spider  conveys  itself  and  its  threads  from 
one  place  to  another,  and  exhibits  some  curious  facts  connected 
with  that  phenomenon,  I  thought  that  an  account  of  them  might 
not  be  uninteresting  to  some  of  your  readers,  especially  as  the 
subject  has  never  been  thoroughly  investigated. 

In  order  to  ascertaia  the  nature  of  the  transitive  power  which  tlie* 
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spiders  of  this  class  possess,  I  filled  a  plate  with  water;  and  having 
put  a  piece  of  pipe-clay  between  two  and  three  inches  in  dianaeter 
into  the  middle  of  it,  I  stuck  a  straw  about  a  foot  long  into  the 
clay,  so  as  to  stand  perpendicularly,  and  placed  two  small  dry 
stones  on  each  side  of  the  straw  to  cover  the  clay,  lest  the  opera- 
tions of  the  spider  should  be  impeded  by  its  moisture.  I  then  put 
a  geometrical  spider  on  the  straw,  and  set  the  plate  on  a  table  at 
some  distance  from  any  object.  The  spider  ran  up  and  down  the 
stones  and  the  straw  the  whole  day,  without  making  its  escape.  The 
water  was  particularly  offensive  to  it  when  it  touched  it,  as  it 
always  ran  back  immediately  whenever  it  came  into  contact  with  it. 
I  left  it  on  the  table  all  night,  and  in  the  morning  it  had  made  its 
escape.  1  observed  a  line  drawn  from  the  top  of  the  straw  to  the 
roof  of  the  room,  and  fixed  there,  at  a  distance  of  about  four  or 
five  feet.  The  thread  was  almost  straight  upwards.  I  could  not 
conceive  how  it  accomplished  this,  without  supposing  that  it  had 
either  flown  in  some  way,  or  had  shot  out  its  thread  to  that  length 
before  it  went  ofl; 

I  got  another  spider  of  the  same  kind ;  and  having  put  it  on  the 
^raw, .  it  endeavoured  to  make  a  passage  from  its  confinement  much 
more  readily  than  the  first.    Having  dropped  down  by  its  line  about 
an  inch  from  the  top  of  the  straw,  it  seemed  to  fix  its  thread  round 
its  middle  legs,  and  resting  itself  while  hanging  in  this  way  against 
the  straw  with  its  head  and  fore  legs.    Its  hindmost  legs  being 
stretched  out  behind  it,  in  a  few  moments  it  shot  out  a  thread 
from  its  spinners  about  a  yard  long.    The  thread  went  straight  out, 
rising  gradually  upwards.    It  continued  floating  in  this  way  for  a 
minute  or  two,  when  the  spider  turned  round,  took  hold  of  it  with 
its  fore  legs,  and  began  to  pull  it  in.    The  thread  was  flying  so 
much  upwards  as  to  form  a  very  acute  angle  with  the  short  line 
upon  which  the  spider  rested;  but  when  the  spider  drew  it  in,  it 
became  more  horizontal.     It  appeared  to  guide  its  line  as  a  boy 
does  a  kite.     While  it  drew  in  the  threads  very  quickly  with  its  fore 
legs,  what  was  taken  in  was  formed  into  a  round  ball  upon  its 
hindmost  legs,  which  was  left  upon  the  straw.     It  seemed  in  calm 
air  to  have  the  power  of  making  the  line  move  slowly  round  it, 
like  a  long  feeler.     When  the  thread  was  blown  upon,  so  as  to 
change  its  )M)sition,  and  throw  it  into  waves,  it  quickly  returned  to 
irs  former  place  and  elongated  form.    It  at  last  caught  hold  of  the 
arm  of  a  chair  within  its  reach ;  and  as  the  thread  continued  hang- 
ing loose,  the  spider  pulled  it  in,  till  it  became  tight ;  and  when  it 
Inund  it  sufliciently  fastened  to  bear  it^  it  ran  along  it,  strengthen- 
bg  it  by  another  thread  much  thicker  as  it  moved  on.    The  spider 
bding  very  young,  it  was  very  diflicult  to  observe  the  thread,  on 
•Doonnt  of  its  great  tenuity ;  but  I  was  much  assisted  in  perceiving 
"rtby  the  particles  of  dust  which  stuck  to  it.     I  tried  the  same  ex- 
f^ment  with  several  other  geometric  spiders,  aud  observed  nearly 
Ac  tame  results ;  but  as  they  are  mostly  very  young  at  present,  it 
*"'■     -'        ■  '  u  2 . 
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was  not  easy  to  discover  their  operations  correctly,  from  the  ex- 
treme exiguity  of  the  threads. 

Having  at  length,  however,   procured  one  much  larger  thaD 
those  I  had  formerly  examined,  I  placed  it  on  the  post  of  trial,  a9 
usual,  in  such  a  situation  that  the  sun  shone  full  upon  it,  which 
enabled  me  to  observe  its  movements  precisely.    The  geometriciaD 
soon  emitted,  with  surprising  quickness,  a  pretty  long  line ;  and  8S= 
I  wished  to  examine  the  end  of  it,  to  see  if  there  was  any  thing 
peculiar  in  its  conformation  which  caused  it  to  stick  so  readily  to 
any  thing  it  touched,  I  broke  the  thread  close  by  the  straw,  and 
drew  it  in  by  degrees.    The  only  thing  I  could  observe  was,  that 
it  became  more  and  more  tenuous,  till  it  turned  almost  invisible. 
This  form  of  the  line  is  perhaps  necessary  to  its  rising  in  the  air. 
The  spider  then  shot  out  another  thread,  which  it  strengthened  by 
emitting  a  second  alongside  of  the  first,  but  not  quite  so  long. 
After  the  two  threads  had  united  into  one,  it  attached  the  line  to 
the  straw ;  and  after  drawing  it  in  again  with  its  fore  legs  till  it 
became  very  short,  and  finding  it  did  not  catch  hold  of  any  things 
not  having  been  sufficiently  long  to  reach  the  surrounding  objects^ 
it  abandoned  it,  and  remained  at  rest  for  some  time,  as  if  preparing 
for  a  greater  effort  to  make  its  escape.    It  then  dropped  down  by  its 
thread  an  inch  or  two  from  the  top  of  the  straw,  and  ejected  from 
its  spinners  two  threads  at  once,  a  good  deal  longer  than  the  former 
ones,  and  added  inimediately  a  number  of  lines  in  the  same  direc- 
tion extremely  exile;  but  as  the  reflection  of  the  sun's  rays  was  very 
bright  from  them,  I  could  count  about  14  distinct  threads,  which 
issued  from  the  small  apertures  of  which  the  spinners  are  composed* 
They  soon  all  joined  in  one ;  and  as  the  spider  seemed  still  to 
lengthen  them,  and  guide  them  as  if  by  magic,  it  evidently  emitted 
from  its  spinners  a  stream  of  air,  or  it  may  be  |X)ssible  some  subtle 
fluid  of  the  electric  kind,  for  the  purpose  of  stretching  out  and 
coalescing  the  different  filaments  of  which  the  thread  was  fornoedy 
as  there  was  something  which  ran  along  the  whole  thread  bringing 
it  more  into  a  horizontal  position,  making  a  kind  of  obtuse  angle 
as  it  went  along  with  the  part  that  was  flying  upward.     It  then 
turned  round  as  usual ;  and  fixing  the  line  to  the  one  it  was  hanging 
by,  seemed  to  guide  its  movements  for  a  few  minutes,  when  the 
line  fastened  to  the  wall.    It  then  drew  it  tight,  and  went  across. 
I  then  put  the  spider  upon  the  straw,  and  took  it  out  to  the  garden^ 
The  wind  was  blowing  very  strong,  and  it  rather  seemed  averse  to 
move ;  but  as  I  kept  it  in  motion  by  touching  it  gently,  it  made 
another  attempt  to  escape,  as  it  found  its  situation  not  quite  agree* 
able.    From  the  time  it  continued  letting  out  its  thread,  it  most 
have  been  many  yards  long,  as  the  wind  seemed  greatly  to  facilitate 
the  emission.    The  thread  was,  however,  thrown  to  the  ground  and 
lyoken  by  an  unsettled  gust  of  the  wind. 

They  send  out  their  threads  with  such  celerity  that  they  could 
qeety  I  should  think,  about  30  yards  in  a  minute^    It  is  s^rprisii^ 
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that  in  a  room,  where  the  air  is  quite  stil),  they  should  be  able  to 
make  their  threads  fly  straight  out  or  upwards  with  such  rapidity. 
We  would  be  apt  to  imagine  that  in  a  substance  so  very  Vight,  the 
part  which  was  sent  out  last  would  move  quicker  than  the  part 
whioh  was  before  it,  and  consequently  get  into  curves  or  knots.  It 
makes  it,  therefore,  more  probable,  that  these  spiders  must  have 
the  power  of  throwing  out  some  stream  of  air,  or  some  subtle  fluid, 
as  the  line  keeps  moving  as  straight  out  as  a  fishing-rod,  as  long  as 
the  spider  pleases,  and  never  is  inclined  to  fall  down,  but  always 
rises.*  While  one  was  guiding  its  thread  which  it  had  sent  out  to 
some  length,  being  suspended  as  usual  by  a  short  line  from  the  top 
of  the  straw,  I  observed  that  when  I  blew  upon  the  thread  that  was 
flying,  it  raised  the  spider  up  a  little.  By  catching  hold  of  the 
ttjing  thread  with  my  finger,  I  tried  to  draw  the  spider  upwards ; 
and  I  drew  it  several  feet  from  the  place  where  it  hung,  it  having 
let  out  a  line  behind  it  to  that  length.  I  conceived  that  in  this 
way,  with  the  help  of  other  circumstances,  they  might  be  carried 
through  the  air,  by  a  thread  of  some  length,  to  a  great  distance. 

Nor  was  this  conjecture  wrong ;  for  having  kept  a  geometrical 

spider  running  for  some  time  upon  my  hand,  which  was  stretched 

oat  a  little,  it  dropped  down  about  six  inches  from  the  point  of  my 

finger  by  its  thread,  and  immediately  emitted  a  pretty  long  line  at 

a  right  angle  with  the  one  by  which  it  was  sespended.    The  thread 

which  was  flying  outwards  quickly  rose  upwards,  and  carried  the 

8|rider  along  with  it.     When  the  spider  had  ascended  as  far  above 

iay  finger  as  it  was  before  beneath  it,  it  let  out  the  thread  which 

was  attached  to  my  finger,  and  continued  flying  smoothly  upwards 

till  it  nearly  reached  the  roof  of  the  room,  when  it  veered  about  to 

the  jide,  and  alighted  on  the  wall.     When  it  flew  its  motion  was 

nnoother  and  quicker  than  when  a  spider  runs  along  the  thread.    If 

iitj  are  able  to  fly  so  easily  in  a  room,  they  will  evidently  fly  with 

much  more  facility  in  the  open  air.    These  spiders  generally  drop 

down  from  the  place  on  which  they  rest  some  inches  by  their  thread 

before  they  shoot  out  their  flying  line ;  that  by  hanging  in  the  air 

they  may  be  enabled  to  feel  more  sensitively  whether  the  line  they 

have  let  out  may  be  buoyant  enough  to  carry  them  up,  or  whether 

it  fixes  on  any  object  while  they  pull  it  in.     They  may  fly  in  this 

way  to  any  length,  or  to  any  height ;  for  as  the  line  lengthens  be- 

Uod  them,  the  tendency  to  rise  increases. 

I  found  also  that  another  species  of  spider,  with  a  bright  yelbw 
body,  and  very  short  legs,  had  the  power  of  shooting  out  threads, 
bot  not  to  the  same  extent  as  the  geometric  spider. 
"  1  tried  several  other  kinds  of  spiders,  but  none  of  them  seenoied 
to  have- the  power  of  making  their  escape,  remaining  eight  or  ten 
hfl  on  die  straw.    They  were  as  lively  after  being  without  food 

*  If  the  torpedo  has  the  power  of  throwing;  out  electricity,  may  n«t  the  spider 
WlUiiiJhepawerto  a  certain  extent,  thuogb  exercised  in  a  different  way  ? 

i       '  6 
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during  that  time  as  when  first  brought  from  the  fields.  Two  coi 
never  live  together  on  the  same  place.  The  stronger  very 
killed  the  weaker  one :  and  they  always  seemed  to  be  consciooi 
their  respective  degrees  of  strength.  The  more  feeble  was  atwl 
more  afraid  of  its  enemy  than  any  thing  that  could  be  presented 
it.  When  touched  gently  with  the  finger  now  and  then,  they 
not  regard  it  much,  and  sometimes  hardly  moved  out  of  their  pF 
but  when  they  saw  a  spider  of  superior  strength  coming  near  t' 
they  sometimes  ran  into  the  water  to  avoid  him.  One  ha' 
fallen  accidentally  into  the  water,  upon  which  it  floated  witi 
being  able  to  get  out,  I  was  going  to  extricate  it,  when  it  sank 
the  bottom,  and  ran  along  the  surface  of  the  plate,  on  which  d 
was  some  gravel,  beneath  the  water,  with  the  same  rapidity  as  if 
dry  ground,  like  a  small  cvab.  When  it  came  to  the  side  it 
not  emerge,  and  appeared  unwilling  to  try  it,  as  the  water  made 
legs  clap  so  close  together  when  brought  out  of  the  water,  thiti 
could  not  move.  1  observed,  when  it  was  first  immersed  intP 
water,  it  discharged  two  large  air  bells  from  its  sides  ;  from  wU 
I  still  think  that  it  is  very  probable  they  may  render  the 
lighter  by  internal  air,  although  it  might  possibly  be  theaif^ 
respiration,  as  most  insects  breathe  laterally.  These  trials 
beyond  a  doubt  that  the  geometric  spider  has  the  power  of  sfa 
out  threads  to  an  indefinite  length,  and  of  flying  by  means  of  Ht 
thread ;  and  I  think  this  curious  circumstance  was  only  once# 
served  before  by  some  person  in  France.  The  manner,  howef«^ 
in  which  they  fly  was  never  before  noticed,  nor  attempted  to  h 
accounted  for,  with  any  feasibility.  How  admirably  is  every  creatoff 
fitted  for  the  sphere  of  its  existence  !  and  how  much  does  it  add  >» 
our  pleasure,  that,  while  we  survey  the  varieties  in  nature,  weew 
behold  the  wisdom  of  our  Creator ! 


Article   V. 

On  the  Cells  and  Combs  of  Bees  and  Wasps.     By  Mr.  Barcbard. 

(To   Dr.    Thomson.) 

MY  DEAR  SIR,  Oct.  2,  ISli 

In  a  paper  which  I  had  the  honour  of  sending  you  some  time 
since,  I  promised  you  some  observations  which  I  had  made  wiA 
regard  to  the  cells  and  combs  of  bees,  wasps,  &c.  in  consequence 
of  Dr.  Barclay's  ideas  that  the  cells  were  separate,  or  composed  ol 
two  walls,  &c.  Should  you  consider  the  following  worthy  of  inscP 
tion^  I  shall  feel  myself  honoured,  and  remain, 

Sir,  yours  respectfully, 

K.   W.  BARCHAHilt 
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Bees*  Cells  and  Combs. 

Bees'  cells,   as  is  generally  known,   are  composed  of  regular 

;;oDs,  terminated  at  bottom  by  three  rhombuses,  so  disposed 

the  bottom  of  one  cell  comes  exactly  on  the  wall  or  division 

^the  opposite ;  thus  giving  them  the  greatest  possible  strength :  the 

lb  lying  horizontal,  one  above  the  other ;  thus  forming  a  vertical 

from  the  top  of  the  hive  to  the  bottom.   Dr.  Barclay  having 

VBk  able  to  divide  the  partitions  of  the  cells  into  two  leaves  or 

ite  cells,  supposed  them  to  be  separately  composed  and  stuck 

!ther.    I  have  been  for  some  length  of  time  in  the  habit  of 

ling  bees,  to  which  I  have  paid  great  attention ;  and,  in  the 

place,  consider  it  very  much  against  the  general  economy  of 

bee  to  suppose  they  should  bestow  the  time  and  pains  in  ipaking 

ite  cells,   i,  e.   double  partitions,    when  single  ones  would 

kffice,  particularly  as  bees  appear  to  enjoy  every  thing  in  cpmmoD. 

a  piece  of  virgin  comb  is  examined,  by  cutting  it  asunder  at 

U  angles  to  the  cell,  it  will  appear  a  homogeneous  mass  regularly 

iped,   but  without  any  appearance  of  division.    It   will  also 

^ar,  on  examining  the  comb,  that  some  of  the  cells  are  much 

[her  than  the  others ;  that  is,  one  high  cell  and  one  low  one, 

juently  joining.     Now  if  the  cells  were  double,  we  should  see 

part  of  the  high  one  that  is  above  the  other  thinner  than  the 

.Ipttoni ;  but  this  is  not  the  case  :  thus  tending  to  prove  that  they 

^fie  only  single.    But  if  we  take  a  piece  of  old  comb  that  lias  had 

^piood  in  it,  and.  cut  it  in  the  same  way,  tliere  is  every  appearance  of 

^  being  double.    In  fact,  we  may  frequently  divide  it  into  several 

4atves ;  but  we  must  not  consider  this  the  original  structure ;  for 

iijkfi  young  bee  or  maggot,  in  going  through  its  chrysalis  state, 

spins  itself  a  fine  web,  which  lines  the  entire  inside  of  the  cell. 

After  the  young  one  leaves  it,  the  old  ones,  or  workers,  instead  of 

clearing  it  out,  stick  it  up  tight  to  the  sides;  thus  giving  it  the  ap* 

pearance  of  double  partitions,  but  which  in  fact  is  nothing  more 

than  a  number  of  skins  sticking  to  the  original  structure. 

Wasps'  Comls, 

Tlie  cells  and  combs  of  wasps  are  vice  versd  of  bees' ;  that  is, 
vertical  cells  and  horizontal  combs,  with  the  mouth  or  opening  of 
the  cell  upwards.  The  cumbs'  stratum  or  superstratum  supported 
.OD  pillars,  with  just  sufficient  space  between  for  the  wasps  to  move. 
The  composition  is  decaying  wood  gathered  from  palings,  generally 
oak,  which  the  animal  grates  off  with  a  strong  pair  of  nippers,  with 
which  it  is  furnished,  and  then  sticks  together  with  an  animal  glue 
into  a  papyrus-like  substance.  The  wood  does  not  undergo  any 
alteration  ;  for  with  a  common  eye-glass  the  pieces  may  be  seen 
in  their  natural  state,  evidently  showing  that  the  cells  are  single ; 
for  the  pieces  may  be  distinguished  on  both  sides  of  the  same  cell. 
Now  in  the  papyrus-like  substance  that  envelopes  the  Vi'lxol^  \x^\^  SJu 
is  evideatJy  composed  of  several  layers. 
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Hornets*  Combs,    fi#c. 

Are  likewise  composed  of  rotten  or  touch  wood  io  a  hollow  tree^ 
which  they  clear  out  for  the  purpose.  Tliey  are  vice  versd  of  wasps' 
combs.  Thus  are  the  cells  open,  or  have  the  mouth  downwards. 
Tlicse  cells  are  evidently  single ;  for  the  pieces  of  which  they  are 
composed  are  sufficiently  large  to  be  distinguished  by  the  naked  ej^e; 
and  the  same  piece  may  be  distinguished  on  both  sides  of  the  same 
cell,  the  wood  also  being  in  different  states  of  decay,  the  layers 
evidently  showing  that  they  are  begun  from  the  top,  and  canied 
downwards. 

As  you  sometimes  give  place  in  your  Annals  to  some  particular 
cases  in  surgery,  at  least  as  far  as  connected  with  natural  history,  I 
beg  to  inclose  to  you  the  following  case  of  hydrocephalus  or  hydatids   ^ 
on  the  brain  of  a  sheep : —    , 

About  the  middle  of  January,  1815,  a  young  sheep  was  observed 
by  the  shepherd  to  be  unwell,  from  its  heavy  and  stupid  appeanuDce^ 
such  as  standing  still  and  bleating,  and  continually  losing  itseU^  or    \ 
leaving  the  flock  to  which  it  belonged ;  the  disease  gradually,  bat    j 
continually,  increasing,  until  it  put  on  the  certain  aymptomt  of  .? 
water  gathering  on  the  brain ;  that  b,  by  the  animal  constantly  io*    i 
dining  to  one  side,  until  at  last  it  describes  a  circle,  which  it  gn-  oj 
dually  decreases  until  it  is  unable  to  move  more  than  the  lengUiof  jn 
its  body.     From  the  first  appearance  of  the  disease  until  its  fiital 
termination  is  generally  from  two  to  three  months.     The  present  v 
subject  was  taken  from  a  large  flock,  and  put  into  an  enclosure  close  .: 
by  my  house;  thus  giving  me  an  opportunity  of  seeing  all  its  actions.*   \ 
One  day,  being  frightened,  it  ran  into  a  deep  pond,  in  which  it   > 
continued  swimming  in  a  rotatory  manner  until  nearly  exhausted   < 
before  it  could  be  got  out.    I  am  at  present  unable  to  detennioa^  > 
as  to  the  cause  of  the  animal  always  turning  to  the  affected  side,  ~ 
whether  it  proceeds  from  a  partial  paralysis  of  the  side  affected  (as 
they  do  not  seem  to  feel  the  effect  of  the  nerves  crossing)  or  from  .\ 
the  animal  constantly  leaning  its  head  to  the  painful  side.    The  -! 
hydatid  seldom  occupies  more  than  one  lobe  of  the  brain,  some-  ■'■ 
times  posterior,  sometimes  anterior,  is  situated  beneath  the  dura 
mater,  and  depresses  the  substance  of  the  brain  ;  but  there  does  not 
appear  ^o  be  any  part  of  it  absorbed.    That  part  of  the  cranium 
immediately  over  the  hydatid  is  so  much  reduced  by  absorptioOi  : 
that  it  is  found  to  yield  by  pressure  of  the  thumb  and  finger.    In- 
deed, I  have  seen  it  completely  absorbed,  and  the  brain  protruding   ' 
itself  between  the  cranium  and  scalp,  the  animal  still  living  in  that 
state.    Thb  case  was  operated  upon  about  six  weeks  from  its  firrt 
appearance,  by  turning  back  the  scalp  (having  first  ascertained  the 
situation  of  the  hydatid  by  pressure)  and  applying  a  triphine  imme- 
diately, the  bone  was  removed.    The  cyst  protruded  thioughthe 
orifioe,  and  was  taken  out  by  the  fingers.    A  slight  bemorrhi^ 
took  pkqe,  which  stopped  by  ^\Ve  ^^^ssract^.   Tut  ^Hwnd 


B17»]  Description  of  a  new  portable  Barometer f  SIS 

len  dressed^  and  healed  in  about  a  month.  The  animal  was  after- 
^urds  turned  into  some  grass  pasture,  and  appears  going  on  well^ 
imple  puncture  does  not  answer;  for  unless  the  cyst  is  removed, 
tie  water  accumulates  again. 

P.  S.  Your  correspondent  S.  appears  to  have  mistaken  my  ideas 
vith  regard  to  the  thermometer  scale.  If  he  re-peruses  that  article, 
le  will  find  that  I  said  Fahrenheit's  scale  was  arbitrary,  and  recom-^ 
mended  the  decimal  scale  beginning  with  zero« 


X 
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A  Description  of  a  new  portable  Barometer  and  a  new  Hygrometer* 

By  Daniel  Wilson,  Esq. 

Thb  high  degree  of  perfection  which  physical  science  has 
Wtaioed  is  in  a  great  measure  to  be  ascribed  to  the  excellence  of 
Mr  philo8q>hioal  instruments.  Until  experimental  investigation 
tM»  asiiMed  by  the  thermometer,  barometer,  and  air-pump,  few  or 
M  important  natural  facts  were  ascertained,  or  general  laws  of 
feHtter  established ;  whilst  every  subsequent  discovery  of  an  addi* 
Binl  agent  has  opened  a  new  field  of  scientific  inquiry. 

Vi^hiQ  these  few  years,  since  the  study  of  geology  has  become 
■Mxe  general,  and  that  the  observations  of  men  of  science  have 
jken  directed  to  the  investigation  of  the  influence  of  elevation  on 
iKgetiKtioo  and  meteorology,  much  attention  has  been  bestowed  on 
■eoderiog  the  barometer  portable,  and  on  simplifying  its  application 
|p  Aiir  mensuration  of  heights.  Tlie  labours  of  Ramsden,  Deluc, 
""  lenl  Soy,  Sir  George  Shuckburgh,  Dr.  Hamilton,  Dr.  Maske- 
.  Professor  Leslie,  Professor  Playfeir,  Dr.  Macculloch,  M. 
and  M.  Biot,  have  been  at  various  times  successfully  en- 
in:  promoting  these  objects ;  and  more  particularly  by  Sir 
iiy  Englefield  and  M.  Gay-Lussac,  the  common  barometer  has 
teoDght  to  as  great  a  degree  of  perfection  with  regard  to 
bility  as  its  principle  seems  to  admit  of.  But  from  the  length 
the  mercurial  column  required  to  balance  the  weight  of  the 
*~6re,  it  must  always  be  an  inconvenient  instrument  to  the 
;  especially  since  it  is  oftenest  used  in  ascending  those  more 
'  ile^  regions  where  a  trifling  weight  becomes  a  burden  of 

;  jiferbqis  for  this  reason  that  barometrical  observations,  in  their 
iOMDB  to  the  admeasurement  of  heights,  have  not  yet  become 
wnfanl^n  their  importance  merits. 

VaoHMtmoting  a  new  barometer  on  just  principles,  possessing 
fedttfaeitiiiie  accuracy  and  portability,  I  cannot  but  hope  that 
Nlliiisa  will  be  given  to  the  prosecution  of  this  department  oC 
MMtfatJbia  short  time  it  will  be  euabled.  \oV»e;^\f^^ 
mlftogres9  of  discovery^ 
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The  principle  upon  which  this  instrument  depends  is  the  rr 
expansion  or  contraction  of  a  permanently  elastic  fluid  on  aa^ 
uution  or  increase  of  the  pressure  under  which  it  exists. 

The  objection  to  an  instrument  of  this  kind,  and  it  apftr:^  . 
first  to  be  insurmountable,  is  the  difliculty  of  measuring  t'  ::mti 
pansion  of  the  included  air,  which  must  vary  according  to  itss^^ 
tity;  but  this  objection  is  entirely  overcome  by  having  the  ^4 
fluid  so  placed  that,  in  proportion  as  the  weight  of  the  atm^c3^nfa| 
decreases,  it  continues  to  throw  upon  itself  a  column  of  mtimjfi 
until  its  height  balances  the  diminished  pressure  without.  Tk^ 
quantity  of  expansion  is  not,  therefore,  the  measure  require^/  ^^| 
the  height  of  the  mercurial  column,  as  in  the  common  baFomdCTf 
without  reference  to  its  diameter. 

This  instrument  is  composed  of  a  cistern  of  iron  turned  trtjl 
cylindrical,  and  is  one  inch  in  its  internal  diameter,  and  IfiDchh 
depth.     Tlie  top  and  bottom  of  this  cistern  are  also  made  of  inii 
and  adapted  to  it  by  screws. 

Through  the  centre  of  the  top  a  glass  tube  about  10  inches  Vxi 
IS  made  to  project  into  the  cistern  exactly  to  half  its  depth,  andv 
there  firmly  cemented.  The  bore  of  this  tube  b  about  ^^  of m 
inch  in  diameter,  and  must  be  chosen  as  perfectly  cylindrical  M^ 
possible. 

At  the  side  of  this  tube  a  delicate  thermometer  is  likewise  intio' 
duced  through  the  top  of  the  cistern,  so  that  its  bulb  shall  be  t 
short  distance  within  it.  It  must  also  be  cemented  in,  as  well  «i 
the  top  and  bottom  of  the  cistern,  so  that  the  whole  shall  be  pef*' 
fectly  air  tight.  '^ 

The  cistern  is  now  filled  with  mercury  to  such  a  height  that  tU 
end  of  the  tube  inserted  in  it  is  immersed  under  a  greater  quanti^ 
of  that  fluid  than  the  whole  length  of  its  bore  could  contain,  whid 
prevents  it  from  ever  being  uncovered  in  any  possible  position  of  tU 
instrument  so  that  the  portion  of  included  air  could  escape.  TUf 
is  most  conveniently  done  by  drilling  a  small  hole  through  the  nA 
of  the  cistern  at  the  calculated  height,  and  pouring  in  mercuiy  fa) 
the  glass  tube  until  it  flows  out  of  this  aperture,  which  is  tbdl 
secured  by  a  screw  and  cement.  The  temperature  of  the  cistern  ii 
brought  to  75^  Fahr.  at  the  time  of  sealing.  A  small  quantity  d 
mercurv  is  afterwards  added  until  it  stands  in  the  tube  at  a  coove- 
nient  height  above  the  cistern. 

We  have  now  a  close  vessel  containing  a  portion  of  air  conflnej 
by  mercury,  and  exposed  to  the  variations  of  weight  in  the  atmcii 
phere*  The  obvious  consequence  of  any  diminution  of  its  presstti 
will  be  a  proportional  expansion  of  the  included  air,  and  an  elevi" 
tion  of  mercury  in  the  tube,  until  its  re-action  forms  a  counterpoM 
to  the  expansive  force  of  the  confined  elastic  fluid.  h 

The  height  of  this  column  will  l>e  in  proportion  to  the  dimP 
nished  pressure  without;  but  an  inch  of  the  common  baruroetd 
will  be  expressed  by  less  than  an  inch  on  this  instrument,  from  lb 
jDercoiTsinkiag  in  the  c^tem  as  it  rises  in  the  tube,  and  becawe^ 
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St  occupy  firon]  the  rising  of  the  mercury.    The  height  of 
ercurial  column  will,  therefore,  be  a  mean  proportional  be^ 
^he  action  and  re-action  of  these  dififerent  forces,  and  it  is  a 
(e<l  quantity  subject  to  no  disturbing  cause  except  temperature. 

*^^     order  to  graduate  this   instrument,   the  end  of  its  tube  is 

ccffkented  into  a  glass  vessel,  connected  with  an  air-pump  and  a 

lO'^deosing  apparatus,  to  which  an  accurate  barometer  gauge  is 

s^l^ehed.     The  new  instrument  is  placed  in  an  upright  position, 

*  "T^  its  cistern  resting  in  a  vessel  of  water  at  the  temperature  of 

''^  i      ^ahr.     The  air  in  the  receiver  is  now  condensed  until  tlic 

i^Vr^tadard  barometer  indicates  32  inches,  when  the  height  of  the 

^^.^ttcury  in  the  new  instrument  is  to  be  accurately  marked.     The 

'^iver  is  then  exhausted  until  the  barometer  ialls  to  20  inches, 

•j^^;  ••dthe  position  of  the  mercury  is  again  carefully  ascertained  in  the 

^^;^^  instrument.     It  will  be  found  tliat,  as  the  exhaustion  goes  on, 

'  7^'^  every  inch  the  mercury  falb  in  the  standard  barometer,  it  will 

•^^iicin  the  proportion  of  about  *J5  of  an  inch  in  the  new  instru- 

""     It,  and  the  same  ratio  will  be  preserved  throughout  all  the 

\  The  range  thus  obtained  is  divided  into  twelve  equal  parts,  which 
mt  barometrical  inches. 
^  The  temperature  of  the  new  barometer  must  he  preserved  the 
S^mne  during  the  operation,  which  the  included  thermometer  indi- 
r^lM  with  much  precision.  It  is  also  necessary  to  ascertain  the 
iture  of  the  barometer  gauge ;  and  if  it  varies  from  60^  Fahn 
r-aby  cMher  fixed  point  which  it  may  be  found  convenient  to  assume^ 
l^^e  well-known  correction  for  diminution  or  increase  of  gravity  in 
\fln^  mercury  must  be  applied  to  the  new  barometer,  by  raising  or 
'ering  the  fixed  points,  in  order  to  form  a  proper  compensation* 
the  temperature  of  the  external  air  acts  alike  on  both  instru- 
Its,  it  is  not  necessary  to  observe  it.  By  this  means  the  new 
imeter  at  the  temperature  of  7^°  Fahr.  will  always  correspond 
its  iodicatjons  with  the  common  barometer  when  the  mercurial 
lumn  of  the  letter  is  at  60^  Fahr.,  whatever  may  be  the  heat  of 
atmosphere.  But  a  variation  in  the  temperature  of  either  in- 
it  will  occasion  a  disagreement  in  their  indications;  on  this 
It  a  correction  for  heat  is  necessary. 
i.Tbis  correction  is  very  simple,  from  the  circumstance  of  gases 
ling  precisely  equal  augmentations  of  bulk  from  equal  in- 
fnts  of  temperature,  and  as  mercury  is  governed  at  a  low  heat 
■tbci^  same  law.  Its  amount  is  ascertained  by  immersing  the 
ifiDWHter  of  difierent  temperatures  until  the  rate  of  expansion 
lined*  It  must  also  be  observed  that  no  change  takes  place 
4)ie  operation  in  the  state  of  the  barometer.  The  value  of  a 
en  mimbifr  of  thermometrical  degrees  in  thousandths  of  an  inch 
4ffgg$neA  :on  the  barometer  scale,  and  the  manner  of  applying 
By^fh^iosrection  will  be  afterwards  explained.  But  entirely  to 
>||t.;-thc  necessity  of  any  correction,  it  is  ibund  convenient  to 

Efiifiplnimei^,  during  each  observallon,  lo  \\\c  x^m^^x^Xxxx^ 
i^wUBgmduHted.    This  is  readily  effected  \i^  \\o\(^\\>^\v\^ 
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the  hand,  or  under  the  arm,  fnrashort  time  before  itistoben 
and  the  cooling  of  the  cistern  is  so  s!ow,  from  its  Iwing  lai 
with  tubes  preserving  a  small  space  between  each  other,  djIOH 
of  sufhcieni  time  for  making  the  observation  without  risk  of  Vt 

Tlie  temperature  of  75°  Fiilir.  is  chosen,  from  its  being: 
whith  can  easily  be  obtained  by  the  heat  of  the  body  in" 
every  climate, 

In  order  to  prevent  the  escape  of  mercury  when  the  inMl 
is  inverted,  a  small  piece  of  porous  wood  is  inserted  in  tlir 
mily  of  the  bore  of  the  tube,  which  allows  of  the  free  pi 
air,  but  prevents  the  transmission  of  a  denser  fluid.  The 
afterwards  terminated  by  a  stop-cock  cemented  on  so  as  to 
tight. 

The  instrument  thus  prepared  is  inclosed  in  a  brass  tube  he 
slit  in  front  about  three  quarters  of  an  inch  wide,  which  I 
from  the  top  of  the  cistern  to  the  esiremity  of  the  scale.  TH 
slit  shows  the  Gsed  thermometer  and  barometer  tube  aud 
which  is  divided  in  the  usual  manner,  and  may  be  read  off ' 
thousandth  of  an  inch  by  means  of  a  vernier  moveable  by  a 
Above  the  fixed  thermometer  a  detachable  one  is  placed  fori 
the  temperature  of  the  air.  A  narrow  slit  behind  gives  1)| 
enable  the  observer  (o  make  a  tangent  of  the  lower  edgesi 
vernier  with  the  convex  surface  of  the  mercury,  as  in  the  \n' 
of  barometer.  AnotbtT  thin  brass  tube,  slit  in  the  same 
afterwards  fised  on,  which,  by  turning  half  round,  covers 
aperture  in  the  usual  manner;  and  the  top  is  terminated  l)y 
ferrule,  or  tap,  which  unscrews,  and  shows  a  milled 
moving  the  vernier,  and  a  steel  ring  by  which  the  i 
be  suspended. 

The  barometer  is  now  completed.  In  order  to  employ  it  ii 
mensuration  of  heif^hts,  the  temperature  of  the  air  is  taken  in  iM 
tisual  manner,  by  means  of  the  detached  thermometer.  During 
the  time  occupied  in  doing  this,  the  cistern  of  the  barometer  A 
held  in  the  hand,  under  the  arm,  or  other  warm  part  of  the  boJj) 
until  the  temperature  is  raised  a  few  degrees  above  7^°  Fahr.,  lb€ 
point  at  which  it  is  ^n-aduated.  This  will  be  accurately  ascertainw 
by  the  included  thermometer.  When  that  degree  of  heat  is  indi-' 
cated,  the  slop-cock  is  opened,  and  the  harnmeier  suspended  by  llK 
iron  ring,  or  tested  on  the  knee  in  the  usual  manner.  A  few  gentk 
taps  on  the  tube  will  make  the  mercury  oscillate  freely,  and  takeil* 
proper  level.  As  the  temperature  approaches  the  standarri,  li" 
vernier  is  moved  by  the  milled  head,  so  that  its  lower  part  sliall  he 
a  tangent  to  the  convex  surface  of  the  mercury,  when  that  degree « 
indicated  by  the  fixed  thermometer.  The  change  of  temperatQtft 
as  before  observed,  is  sufficiently  alow  to  admit  of  perfect  accunc^ 
The  height  being  then  read  off  and  registered,  the  observation  i» 
completed ;  and  the  same  means  may  be  employed  for  deducing  i" 
inetncal  value  as  with  the  common  barometer.* 
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nates  where  the  temperature  of  the  air  is  above  JB°  Fabr.  - 
means  mu§t  of  course  be  employed  to  cool  the  cistern^  and 
vation  be  made  on  its  rising  to  the  proper  degree.   In  such 
e  correction  will  be  more  simple.    At  all  eventSi  the  ob« 
s  it  in  his  power  to  choose  either  means. 

the  brass  tube  is  turned  back  to  cover  the  slit,  the  baro^ 
held  in  a  slanting  position  witli  its  cistern  uppermosti  so 
nercury  may  descend  slowly  in  the  tube*  and  force  the  air 
through  the  porous  piece  of  wood.     When  all  the  air  i^ 

and  the  mercury  rests  on  the  wood,  the  stop-cock  is  shut^ 
to  prevent  the  entrance  of  air,  which  might  tend  to  sepa- 
nercury  in  the  tube,  although  it  could  not  enter  the  cistern, 
aeans  the  instrument  is  rendered  perfectly  portable,  and 
I  to  be  put  out  of  order,  however  much  it  may  be  agitated, 
rried,  the  cistern  should  be  kept  uppermost.  The  size  of 
ument  is  only  about  12  inches  long,  and  I4.  inch  ift 
»  so  that  it  can  readily  be  put  into  the  pocket. 

it  is  not  found  convenient  to  bring  the  barometer  to  the 
jre  already  specified  before  each  observation,  the  degree  oC 
thermometer  must  also  be  read  off , at  the  different  stations^ 
tered,  and  the  value  in  parts  of  an  inch  of  its  deficiepcy  of 
i  to,  or  its  surplus  subtracted  from,  the  barometrical  quao* 
irding  as  it  is  above  or  below  the  standard  temperature, 
ftlready  been  noticed  that  the  linear  value  of  a  specified 
kf  thermometrical  degrees  is  always  engraved  on  the  scale 
nstrument,  in  order  to  facilitate  this  correction. 
the  instrument  is  made  as  a  domestic  or  marine  barometer, 

with  a  sliding  scale,  on  which  the  thermometrical  degreea 
ved.  By  inspecting  the  thermometer,  the  temperature  ia 
ntained,  and  the  sliding  scale  is  moved  until  the  number 
ich  corresponds  to  the  deficiency  of  temperature  in  the 
r  from  the  proper  standard  is  on  a  line  with  the  mercurial 

The  top  of  the  sliding  scale  b  then  pointing  to  the  true 
ical  height.  This  correction  is  simply  adding  the  quantity 
i  mercurial  column  would  acquire  in  height  if  railed  to  the 
temperature.  By  making  this  standard  abdve  the  general 
the  atmosphere,  the  correction  is  always  additive,  and 
easily  performed,  and  not  likely  to  create  any  confusion.  : 
[vantages  which  this  instrument  possesses  over  the  commoa 
r  /n  the  mensuration  of  heights  will  be  immediately  per- 
ils greater  portability  would  be  sufficient  to  entitle  it  to  a 
e,  but  it  likewise  promises  to  be  more  accurate  in  practice, 
known  that  a  considerable  difference  exists  in  the  specific 
\tlhit  mercury  which  is  met  with  for  sale  ;  and  the  makers 
0ten  have  not  the  means,  or  coukl  not  bestow  time,  for 
fdl  that  they  use.  It  is,  therefore,  employed  in.  the  state 
,t,    ■ 

la  the  metrical  valoe  from  15  inches  to  31  inches  of  the  barometer  in 
»f  an  inch;  so  that  the  approximate  height  in  feet  is  at  once  obtained 
fm^ifgaa  llie  difference  of  the  observations.    The  con«c\\»m  t«i\em« 
f ,|t|^ii>  mMlljr' performed. 


'  .t   -■ 
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which  they  buy  it ;  and  the  barometer  is  graduated  withoat  refera 
to  the  gravity  of  the  mercury  which  it  contains.  A  constant  soa 
of  error  arises  from  this  circumstance,  which  will  be  avoided  inl 
instrument  that  I  have  described ;  as  it  will  be  only  necessuj 
ascertain  with  accuracy  the  specific  gravity  of  the  mercuiywi 
which  the  standard  barometer  is  filled*  Both  extremes  of  the  n 
instrument  being  derived  from  it,  a  compensation  will  be  eflfect 
for  any  difference  in  the  gravity  of  the  mercury  which  is  employa 

In  the  common  barometer  another  source  of  error  arises  from  d 
difficulty  of  ascertaining  the  temperature  of  its  column  of  merei^ 
which  may  be  considerably  heated  by  holding  it  in  the  hand  witha 
perceptibly  etiecting  the  thermometer  placed  in  the  mounting.  I 
iacty  this  correction  is  too  often  omitted  entirely,  from  the  uncetfrf 
way  in  which  it  can  be  obtained.  From  the  thermometer  beiii 
included  within  the  cistern  of  the  new  instrument,  the  real  tea 
perature  will  always  be  indicated ;  and  as  it  is  graduated  at  a  fid 
point,  and  a  correction  made  for  any  variation  of  temperature  id  tij 
[Standard  barometer,  this  source  of  inaccuracy  will  be  entirely  H 
moved.  ^ 

The  principle  upon  which  this  instrument  is  constructed  11117J 
yet  further  extended;  and,  by  substituting  lighter  fluids  fcr 
mercury,  barometers  of  such  delicacy  may  be  formed  as  to  be 
tically  employed  with  advantage  in  levelling.     And  if  it  be 
on  experience,  that  the  confined  atmospherical  air  loses  a  portioirl 
oxygen  by  acting  on  the  mercury,  hydrogen  or  nitrogen  may  M 
employed,  which  will  undergo  no  change. 

in  atmospherical  phenomena,  the  instrument  next  in  im| 
to  the  thermometer  and  barometer  is,  perhaps,  the  one  which 
tains  variations  in  its  degree  of  moisture.     Within  these  few 
much  progress  has  been  made  in  this  department  of  mete( 
which,  in  its  relation  to  the  comforts  and  welfare  of  mankind,:! 
confessedly  of  the  highest  importance.     Many  eminent  men 
directed  their  labours  to  its  advancement,  and  its  instruments 
consequently  been  multiplied  and   improved.     But  one  whidi] 
with  regard  to  moisture  what  the  thermometer  is  to  heat,  still 
mains  a  desideratum  in  the  science. 

A  great  variety  of  hygrometers  have  been  at  different  times 
structed  by  Smeaton,  Saussure,  Deluc,  and  other  scientific 
and  more  lately  Professor  Leslie  and  Captain  Kater  have  in\ 
very  excellent  instruments  of  this  kind,  which  have  given 
insight  into  the  phenomena  of  the  weather.    It  is  well  known 
Professor  Leslie  has  for  sopie  years  devoted  himself  to  this 
with  the  most  eminent  success. 

The  principles  upon  which  hygrometers  have  been  const 
are,  the  absorption  of  ^leat  by  evaporation,  the  changes  >yhich 
place  in  the  length  of  animal  and  vegetable  fibres  by  alteratioDfJ 
their  degree  of  moisture,  the  variations  in  the  capacity  of  a ' 
ball  of  ivory  from  the  same  cause,  and  likewise  the  change* 
weight  of  deliquescent  bodies.  i 

^'b^  ^hiections  10  al\  Yv^gtomcXcn  aWi  Ivwe  yet  been  inwoW 
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heir  tendency  to  change  in  sensibility,  the  necessity  of  some 
pulation,  or  their  not  being  comparative. 
>  overcome  all  these  objections  would  be  no  easy  matter.  I 
QOt  venture  to  assert  that  1  have  done  so;  but  the  instrument  to 
scribed  is  more  simple  and  sensible  than  any  I  have  yet  seen, 
uring  a  variety  of  experiments  made  some  years  ago  in  the 
lit  of  hygrometry,  1  found  that  slips  of  animal  bladders  were 
susceptible  of  changes  in  humidity.  The  idea  naturally  siig- 
d  itself  of  trying  whetlicr  the  internal  capacity  of  the  whole 
ier  did  not  likewise  change  with  the  degree  of  moisture  to 
h  it  was  exposed.  I  put  this  to  the  test  of  experiment  with  the 
bladder  of  a  sheep  filled  with  mercury,  and  1  obtained  an  un- 
ed-for  delicacy  and  precision  in  the  rchult.  I  found  that,  on 
dng  repeatedly  immersed  in  water  of  the  same  temperature,  the 
nury  always  fell  to  the  same  point,  and  that  it  likewise  always 
to  the  same  height  when  included  in  air  exposed  to  the  ab- 
ent  power  of  sulphuric  acid  of  the  same  specific  gravity.  This 
e  is  considerable,  being  at  least  three  times  as  much  as  would 
nused  in  a  thermometer  between  the  freezing  and  boiling 
t^  in  which  the  bulb  and  tube  were  in  the  same  ratio  to  each 
r  as  the  bladder  and  tube  of  the  hygrometer. 
bis  seems  a  general  property  of  bladders.  I  have  tried  those  of 
p  animals,  but  give  the  preference  to  the  urinary  bladder  ot  a 
'  on  account  of  its  small  size,  and  its  extreme  sensibility. 
I  order  to  construct  this  instrument,  procure  the  urinary  bladder 
rat,  or  other  small  animal,  wash  it  well  in  cold  water^  and 
it  inside  out.  By  means  of  a  file,  notch  a  small  part  of  the 
smity  of  a  thermometer  tube,  and  insert  it  a  little  way  into  the 
^  of  the  bladder;  then  tie  it  on  firmly  with  a  silk  thread,  and 
e  a  puncture  with  a  fine  needle  immediately  below  thei  fasten- 
in  order  to  allow  the  air  to  escape  as  the  mercury  enters.  The 
t  convenient  method  of  filling  it  is  to  put  rather  more  mercury 
I  what  is  necessary  into  the  gall  bladder  of  a  lamb ;  this  bladder, 
rkrasly  moistened,  is  then  attached  in  a  temporary  way  to  the 
v  extremity  of  the  thermometer  tube,  and  by  gently  inclining 
lie  mercury  will  run  down,  and  displace  the  air  in  the  rat's 
Uer,  and  ultimately  escape  through  the  puncture.  When  this 
in  place,  the  hole  musk  be  secured,  by  extending  the  tying  of 
Ak  thread  over  it,  and  making  it  fast.  It  is  necessary  to  keep 
int'i  bladder  wet  during  the  operation,  and  not  to  allow  too 
Ra  column  of  mercury  to  press  on  it,  otherwise  it  will  be  apt 
bnt  when  in  this  state.* 
Hk  mercury  is  now  to  be  adjusted,  until  it  stands  at  a  conve- 

hi.-.* 

Ill  Wly  perhaps  lead  <o  some  iifteful  result  lo  state  that  1  have  found  the  raU 
HI  to  be  very  subject  to  urinary  caU*nli;  which  I  did  not  find  lo.be  the 
Iher  (owns.     The  bladders  of  some  arc  entirely  filled  with  a  white  sponjjy 

^  »  Mhers  vith  red  gritty  saod.     1  have  uut ) crt  nibinitted  any  of  tbe^c  calculi 
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nient  height  in  the  tube,  when  the  bladder  is  immersed  id  water  g 
the  temperature  of  60°  Fahr.,  which  is  the  point  of  extreme  mae 
tuie.  Extreme  dryness  is  obtained  by  iocloaing  the  bulb  is  a  glu 
vessel  containing  a  puriioQ  of  sulphuric  acid  of  the  speciBc  grant 
1-B50.  This  range  is  divided  into  100  equal  parts,  if  the  borec 
the  tube  be  equal,  commenqiDg  at  estrerae  moisture  ;  and  ia  % 
graduated  on  tile  scale  to  which  the  instrument  is  attached. 

Dr.  Thomson  has  suggested  iu  his  jinnals  that  it  would  be  belle 
lo  reverse  the  scale  by  placing  0  at  tlie  point  of  extreme  drytws 
and  100°  at  that  of  extreme  moisture.  Whatever  comes  froms 
fimiueDt  a  chemist  is  entitled  to  the  fullest  consideration.  M 
principal  reason  for  making  zero  at  extreme  moisture  is,  tliat  it  is 
more  inrariable  point  than  extreme  dryness,  and  therefore,  perbip 
a  more  certain  foundation  for  calculation.  The  point  of  extrcm 
dryness  will  vary  with  the  specific  gravity  of  the  sulphuric  act 
which  is  used,  as  welt  as  with  temperature ;  but  extreme  moistgn 
by  depending  on  water  alone,  is  subject  to  no  variation  on  that  u 
count,  and  the  temperature  is  in  this  operation  more  readily  main 
tained  at  (lie  desired  point.  1  acknowledge  that,  on  the  first  viet 
of  the  case,  it  appears  proper  that  the  numbers  on  the  scale  shoul 
decrease  with  a  corresponding  decrease  of  moisture;  butitisals 
to  be  considered  that  the  dryness  produced  by  sulphuric  acid  Isb 
no  means  the  absence  of  all  moisture,  but  merely  a  relative  tern 
With  more  powerful  absorbents  mercury  may  be  raised  higher;  a 
the  contrary,  immersion  in  water  is  absolute  d.impness,  and  tt 
means  which  I  have  discovered  can  make  the  mercury  sink  lower. 

The  graduation  of  ilie  instilment  having  in  tills  mauner  beei 
completed,  a  porous  piece  of  wood  is  inserted  in  the  end  of  iln 
tube,  and  it  is  terminated  by  a  small  brass  cap.  The  correction  ia 
temperature  is  ascertained  either  by  obtaining  the  ratio  beiweeo  di 
capacity  of  the  bladder  and  the  bore  of  ihe  tube,  which,  tc^ethe 
with  the  rate  of  expansion  of  mercury,  will  give  the  length  of  i 
thermo metrical  degree ;  or,  by  immersing  the  instrument  in  vate 
at  ^ifierent  temperatures,  and  marking  the  rise  of  the  mercur; 
This  correction  will  vary  in  every  bygroineter,  for  llje  same  reasoi 
that  causes  a  ilifTerence  in  the  length  of  tbermometrical  scales. 

The  hygrometer  in  this  state,  with  its  bulb  uncovered,  answer 
very  well  as  a  domestic  instrument;  but  when  it  is  agitated  thi 
column  of  mercury  is  apt  to  buret  the  bladder.  In  order  to  renifei 
it  portable  the  bulb  is  inserted  through  the  lop  of  a  cistern  of  iius- 
wood  incased  with  brass.  This  cistern  has  its  bottom  composed  a 
a  leather  bag,  which  is  acted  on  by  asci-ew,  and  is  likewise  incaw* 
by  a  brass  tube. 

When  the  instrument  is  to  be  packed  for  carriage,  the  eistcrr  ■■ 
rather  more  than  half  filled  with  mercury,  and  screwed  to  ii:>  -■ 
through  which  the  bladder  is  inserted.     By  screwinApp  the  l^^^.  ' 
bottom  of  the  cistern,  the  air  within  it  will  be  displaced  ili:^- 
the  pores  of  the  box-wogd,  and  the  mercury  will  wholly  encymp^'-* 
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the  bladder,  and  gradually  force  the  mercury  of  the  hygrometer  to 
lise  in  the  tube.  When  it  has  risen  to  within  half  an  inch  of  the 
top,  the  screwing  is  to  be  discontinued. 

it  is  evident  that  by  this  contrivance  the  pressure  is  wholly  thrown 
off  the  bladder,  and  that  no  degree  of  agitation  can  ever  afiect  it. 
Another  advantage  is,  that  it  gives  a  power  of  insulating  the  in- 
strument, and  of  only  bringing  it  into  action  when  necessary ;  by 
which  means  it  will  be  preserved  uninjured  for  any  number  of  years 
€veo  in  water. 

I  do  not  find  that,  in  the  ordinary  state  of  the  atmosphere,  the 

bladders  are  subject  to  any  alteration  in  their  properties.     I  have 

.'    had  some  past  me  as  hygrometers  for  above  three  years,  and  there 

4    ia  DO  perceprible  change  in  their  delicacy.   But  it  is  not  proper  that 

h   they  should  be  allowed  to  remain  for  a  length  of  time  in  water,  as^ 

like  every  other  animal  matter  in  such  a  situation,  they  are  liable 

to  decay. 

I  do  not  consider  it  necessary  here  to  enlarge  on  the  uses  and  ap- 
^  plications  of  the  hygrometer,  as  it  is  presumed  that  the  greater 
i^>  number  of  persons  interested  in  science  are  already  fully  acquainted 
"^  with  them.  A  permanent  system  of  meteorology  can  only  be 
^  fimoded  on  the  multiplied  observations  of  individuals  on  different 
■«^  parts  of  the  earth.  Theories  which  are  built  on  a  less  solid  founda- 
"v  tion  are  soon  overturned  and  forgotten ;  but  every  insulated  fact 
^*  will  be  carefully  preserved  as  an  additional  step  towards  the  forma- 
tion  of  that  perfect  system  which  will  at  last,  from  the  accumulation 
t^  of  data,  truly  explain  the  nature  of  all  atmospherical  phenomena. 
In  a  future  paper  I  will  take  an  opportunity  of  detailing  the 
nesult  of  experiments  on  the  power  of  various  absorbents,  and  other 
circumstances  connected  with  hygrometry. 

These  instruments  have  been  constructed  for  me  by  Mr.  Thomas 
Jones,  of  Charing  Cross,  who  was  originally  employed  by  Sir  H. 
Englefield  to  make  his  mountain  barometer,  and  who  still  continues 
io  make  them.  Mr.  Jones  has  deservedly  acquired  much  reputation 
fcr  the  accuracy  of  his  works ;  and  I  am  highly  indebted  to  his  skill 
and  ingenuity  in  overcoming  many  practical  difficulties  in  the  fbr- 
iwtion  of  this  barometer  and  hygrometer,  and  in  bringing  them  to 
present  degree  of  perfection. 


NoTS. — ^I  may  here  remark,  for  correction,  that  in  a  former 
)toer  (vol.  viii.  p.  125)  the  word  solubility  has  been  printed  for 
"mtiUtyy  which  alters  the  sense.    It  has  escaped  being  noticed  in 
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i%.  1  is  a  section  of  the  baro- 
meter ciatero,  showing  the  manner 
in  which  the  tube  and  thermometer 
are  placed. 

The  dotted  line  marks  the  height 
of  the  mercury,  the  space  above 
being  filled  with  air. 


Fig.  2  is  the  barometer  in  its 
finished  state,  in  which  the  diffe- 
rent parts  are  represented  as  they 
appear  when  the  sliding  tube  is 
turned  round  and  the  cap  at  top 
unscrewed. 


Fig.  2. 

^g- 1-      JUL 
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Proceedings  of  Philosophical  Societies. 

ROYAL     SOCIBTV. 

On  Tliursday,  Feb.  27,  a  paper  by  Sir  Everard  Home^  Bart, 
was  read,  giving  an  account  of  a  number  of  fossil  bones  of  the 
rhinoceros  found  in  a  lime-stone  cavern  near  Plymouth  by  Mr. 
Whitby.  Sir  Joseph  Bankes  had  requested  Mr.  Whitby,  when  he 
went  to  superintend  the  breakwater  at  present  constructing  at  Ply- 
mouthy  to  inspect  all  the  caverns  that  should  be  met  with  in  the 
lime-stone  rocks  during  the  quarrying,  and  to  send  him  up  any 
fossil  bones  that  might  be  found.  The  fossil  bones  described  in  this 
paper  occurred  in  a  cavern  in  a  lime-stone  rock  on  the  south  side 
of  the  Catwater.  This  lime-stone  is  decidedly  transition.  The 
cavern  was  found  after  they  had  quarried  160  feet  into  the  solid 
reck.  It  was  45  feet  long,  and  filled  with  clay,  and  had  no  com- 
niunication  whatever  with  the  e&ternal  surface.  The  bones  were 
remarkably  perfect  specimens.  They  were  all  decidedly  bones  of 
the  rhinocergs ;  but  they  belonged  to  three  different  animals.  They 
obnsisted  of  teeth,  bones  of  the  spine,  of  the  scapula,  of  the  fore 
legs,  and  of  the  metatarsal  bones  of  the  hind  legs.  They  were 
compared  by  Sir  Everard  with  the  bones  of  the  skeleton  of  a  rhi- 
lioeeros  in  the  possession  of  Mr.  Brookes,  which  is  considered  as 
belonging  to  the  largest  of  the  species  ever  seen  in  England.  The 
fossil  bones  were  mostly  of  a  larger  size,  though  some  of  them  be- 
longed to  a  smaller  animal.  Several  of  them  were  analysed  by  Mr. 
Biiuide.     He  found  one  specimen  composed  as  follows  :— 

Phosphate  of  lime \  .  60 

'     Carbonate  of  lime 28 

Animal  matter  • 2 

Water    10 

100 
The  teeth  as  usual  contained  a  greater  proportion  of  phosphate  of 
Gme  than  the  other  bones.  These  bones  were  remarkably  clean  and 
perfect^  and  constitute  the  finest  specimens  of  fossil  bones  ever 
imiMl  in  this  country. 

c.  At  the  same  meeting,  two  papers  by  Thomas  Knight,  Esq.  were 
omoanced  as  presented  to  the  Society  :  a  paper  on  the  Construc- 
tKNf^  Logarithms,  and  a  paper  on  the  Functions  of  Differences. 
iOa -Thursday,  March  6,.  a  paper  by  the  Rev."  Francis  Hyde 
WoiUistoD  was  read,  describing  a  thermometer  constructed  by  him 
fe^jcterminfaig  the  height  of  mountains  instead  of  the  barometer. 
ffB^W^f'ttidKC^  that  the  temperature  at  which  water  boils  dimi- 
lUkiiiidie  height  of  the  place  increases  atvfVAcVv\\\e  c^^^\\vs\^v^^. 
^■^■J^  and  I&  dimiiiution  was  suggested,  ftTsX.\>^  ^^\e.xJci€\X'> 

X  2 
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and  afterwards  by  Mr.  Cavendish,  as  a  means  of  detennioiog  the 
height  of  places  above  tlie  sea.  Mr.  Wollaston's  thermometer  b  » 
sensible  as  the  common  mountain  barometer.  Every  degree  of 
Fahrenheit  on  it  occupies  an  inch  in  length.  The;  thermometer!, 
together  with  the  lamp  and  vessel  for  boiling  water,  when  packed 
into  a  case,  weighs  about  a  pound  and  a  quarter,  and  is  much  more 
portable  and  convenient  than  the  common  mountain  barometer.  It 
is  sufficiently  sensible  to  point  out  the  difierence  in  height  between 
the  floor  and  the  top  of  a  common  table.  Mr.  Wollaston  gave  two 
trials  with  it,  compared  with  the  same  heights  measured  by.Genev»l 
Roy  by  the  barometer.  The  diSereuce  between  the  two  results  <lid 
uot  exceed  two  feet. 

On  Thursday,  March  13,  an  appendix  to  Mr.  Pood's  paper  On 
the  Parallax  of  the  Fixed  Stars  was  read.  CoojecturiDg  that  the 
small  difiference  which  occasioned  the  suspicion  of  a  parallax  was 
owing  to  the  difference  between  the  heights  of  the  externa)  and  tn- 
ternal  thermometers  in  summer  and  winter,  Mr,  Pood  endeavoured 
to  keep  the  inside  of  the  observatory  last  winter  o£  the  same  tevH 
perature  as  the  outside,  which  the  mildness  of  the  season  enabled 
him  to  accomplish.  Many  observations  on  a  Lyre  were  made.  No 
deviation  whatever  was  observed ;  or,  if  any  minute  deviadoas 
existed,  they  were  in  an  opposite  direction  from  that  of  a  pazallas. 

At  the  same  meeting,  part  of  a  paper  by  Mr.  Marshall  on  ihe 
Launis  Cijmamomumy  or  cinnamon-tree,  was  read. 

On  Thursday,  March  20,  Mr.  Marshall's  paper  on  the  Ijnmis 
Cinnamomum  was  continued.  He  took  a  review  of  the  descripdoos 
of  this  plant  given  by  preceding  botanical  writers,  and  pointed  ost 
fiumerous  mistakes  into  which  they  had  all  fallen,  from  not  beiog 
aware  of  the  meaning  of  the  difiRereut  names  given  to  the  plant  and 
its  varieties  by  the  natives  of  Ceylon.  Linnaeus  gave  to  his  lauros 
cassia  the  properties  of  the  laurus  cinnamomum ;  and  Thunberg, 
the  last  botanist  who  describes  this  tree,  does  not  correct  the  errors 
of  his  predecessors,  and  probably  was  not  aware  of  their  existence^ 
The  cinnamon-tree  is  cultivated  in  four  different  places  in  Ceylon, 
and  it  grows  wild  abundantly  in  the  jungles.  The  cinnamon  ob- 
tained from  the  cultivated  places  amounts  to  rather  more  than  2000 
bales,  and  that  collected  in  the  jungles  is  about  an  equal  quantity. 
What  is  called  cassia  is  the  receptacle  and  unripe  seeds  of  the 
laurus  cinnamomum. 

LINNi£AN   SOCIETY* 

On  Tuesday,  March  4,  a  paper  was  read,  communicated  by  Dr. 
Leach,  from  the  manuscripts  of  the  late  Col.  Montague,  describing 
a  new  genus  of  vermes  distinguished  by  the  name  of  amphiro.  Five 
British  species  were  described.  They  are  all  inhabitants  of  the  see, 
distinguished  by  long  tentacute,  organs  of  respiration^  and  sub- 
stances which  answer  the  purposes  of  feet. 
At  the  same  meeting,  a  ^lai^t  >a^  T«  tk«  Ks&^t^  Esq.  was  rssd, 
coQtainiDg  a  viDdicatiou  of  loja  ViyE^^^"^  T«ii9toSffi(^^^  ^awaft^'\ 
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the  radicles  of  pknts  vegetate  downwards,  and  the  stems  upwards, 
against  the  attack  made  upon  it  by  the  Rev.  Patrick  Keith  in  the 
last  volume  of  the  Transactions  of  the  Linnsean  Society:.  Mr. 
Knight  admits  that,  if  his  hypothesis  had  been  supported  only  in 
the  way  in  which  it  has  been  represented  by  Mr.  Keith,  the  refuta- 
tion of  it  would  have  been  very  easy :  but  Mr.  Keith,  he  affirms, 
has  omitted  the  principal  arguments  which  he  had  advanced  in 
support  of  it.  This  he  admits  was  owing  to  a  defect  of  memory  on 
the  part  of  Mu  Keith.  But  he  conceives  that  every  pehR)n  who 
takes  upon  himself  to  controvert  the  statements  of  another  ought  iti 
honour  to  be  in  a  state  to  represent  these  statettients  fairly,  and  that 
be  is  responsible  for  the  accuracy  of  the  representation  which  he 
^ves  of  the  opinion  of  another. 

Mr,  Koight  then  proceeded  to  give  his  arguments  in  favour  of 
the  hypothesis  which  he  advanced,  and  showed  the  omissions  of 
which  Mr.  Keith  had  been  guilty.  He  next  adverted  to  the  £Eu:t8 
which  Mr.  Keith  haa  brought  forward  in  opposition  toMn  Knight^ 
hypodiesis,  and  ga^e  an  explanation  of  tbem.  He  eonclttded  his 
paper  by  some  observations  on  Mr.  Keith's  own  hypothesis,  msiinctf 
which  he  considered  as.  unsatisfiictory  and  unmeaning* 
.  Oa  Tuesday,  March  18,  a  paper  by  Sir  James  Edward  Smithy 
Pr«  lt4  S.  was  read,  elucidating  some  obscurities  in  the  genus  tot^ 
dUium.  The  author  shows  that  the  species  apulum  and  officinale 
have  been  frequently  confounded  by  preceding  botanists.  He. points 
out  the  distinction,  and  explains  the  proper  reierenees* 
.  At  the  same  meeting  was  read  a  description,  by  Dr.  Leach,  of 
the  Wapiti  deer,  a  species  of  animal  from  the  banks  of  the  Mis- 
83uri,  four  of  which,  brought  from  America  by  Mr.  Taylor,  are  at 
present  exhibiting  in  the  King's  Mews,  London.  The  animal  is 
gentle^  docile,  and  elegant.  It  is  said  to  be  domesticated  in 
America  by  the  natives.  Mr.  Taybr  is  of  opinion  that  it  might  be 
used  with  advantage  in  this  country  in  many  cases  as  a  sutotitute 
ior  horses. 

At  the  same  meeting  a  letter  from  Sir  John  Jamieson  to  Mr. 
Madeajr  was  read,  giving  an  account  of  a  striking  peculiarity  in  the 
oAiitborinohas  paradoxus  of  New  Holland.  Sur  John  Jamieson, 
who  is  at  present  in  New  Holland,  shot  one  of  these  animals 
writk  small  shot,  and  bis  overseer  went  and  picked  up  the 
wounded  animal.  It  ran  one  of  its  spurs  into  his  hand.  lo  a 
slmrt  time  his  arm  swelled,  his  jaw  became  clenched,  and  he  exhi- 
bited all  the  symptoms  of  persons  bitten  by  venomous  serpents. 
The  symptoms  yielded  to  the  external  application  of  oil  and  the 
ilitinuil  of  ammonia ;  but  the  man  snfiened  acute  pain,  and  had 
'Hot  recovered  the  use  of  his  arm  in  a  month.  On  examining  the 
apoff^  it  was  found  to  be  hollow ;  and  on  pressing  it  a  quantity  of 
viBOfli  wat  squirted  out.  For  what  purpose  the  animal  is  suppEed 
with  this  venom  does  not  appear,  though  probably  it  is  to  iwnid 
.Md  dkMrcy  its  prey. 
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Article  VIII. 
SCIENTIFIC  intelligence;  and  notices  of  subjects 

CONNECTED  WITH  SCIENCE. 

L   Lectures. 

Dr.  M erriman  and  Dr.  Ley  will  recommeDce  their  lectures  on 
Midwifery,  and  the  Diseases  of  Women  and  Children^  on  Monday, 
April  21,  at  the  Middlesex  Hospital. 

II.  New  Method  of  taking  the  Specific  Gravity  of  Gases. 

(To  Dr.  Thomson.) 
SIR, 

Having  often  been  disappointed  in  procuring  that  degree  of  »- 
haustion  in  a  globe  which  is  necessary  for  the  weighing  of  difTerent 
gases,  a  point  of  no  inconsiderable  moment  with  the  practical 
chemist,  m  considering  the  subject,  the  following  appeared  to  me 
an  easy  and  expeditious  method  of  forming  (in  my  opinion)  a  most 
perfect  vacuum,  without  that  liability  of  failure  which  is  attendant 
upon  the  use  of  the  air-pump,  where  you  can  seldom  procure  a 
sufficient  degree  of  exhaustion  for  so  delicate  an  experiment. 

The  apparatus  consists  of  a  glass  globe,  a  (Plate  LXVI.,  Fig.  S)» 
mounted  with  an  iron  stop-cock,  b^  which  by  means  of  a  screw  is 
able  to  be  fixed  to  the  iron  tube,  c,  also  furnished  with  a  st6p-cock| 
d,  at  its  upper  end,  which  tube  should  be  32  inches  long ;  e  is  a 
small  glass  funnel. 

Having  placed  the  apparatus  in  the  position,  fig.  3,  with  the  glass 
globe  screwed  to  the  tube,  open  the  stop«cocks,  and  by  means  of 
the  glass  funnel,  e,  fill  the  globe  and  tube  with  quicksilver,  remover 
the  funnel,  and  turn  the  cocks.  It  may  now  be  turned  with  the 
globe  uppermost  (Fig.  4) ;  and  if  the  mouth,  d,  be  iotroduced  under 
the  surface  of  quicksilver  in  a  proper  vessel,  and  the  stop-cocb 
opened,  the  quicksilver  will  descend,  leaving  the  globe  and  part  of 
the  tube  in  a  state  of  most  perfect  exhaustion ;  by  fastening  the 
cock.  If  it  may  be  removed  from  the  tube  for  use. 

Shoulcl  the  above  possess  sufficient  novelty  and  utility  to  merit  a 
place  in  your  Annals,  you  will  oblige  me  by  its  insertion. 

I  am.  Sir,  yours  truly, 

Sgmet,  F^.  9,  1817.  ThOMAS   S.  BooTET. 

III.  Further  Improvement  in  Brooke's  Blow-pipe,    By  Dr.  Clarkei 

(To  Dr.  Thomson.) 
SIR, 

Dr.  Wollaston  having  suggested  the  expediency  of  increasing  the 

number  of  the  tubes,  rather  than  the  diameter,  for  the  jet  of  the 

gaseous  biow-pipe,  1  have,  \u  cotaex\\xexi<ie,  %do^ied  a  plan  far 
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the  passage  of  the  gas,  where  a  great  degree  of  heat  is  requisite, 
that  will  not  expose  the  operator  to  any  chaoce  of  explosion ;  using, 
at  the  same  time,  Professor  Cumming's  safety  cylinder  containing 
oil.  It  is  this :  let  A  B  represent  a  fagot  of  capillary  brass  tubes, 
with  the  smallest  possible  diameters,  all  communicating  with  one 
tube  at  C,  whose  diameter,  at  the  least,  should  equal  ^  of  an  inch, 

Fagot  of  capillary  tabes.  Jet. 


and  the  whole  being  on  the  outside  of  the  stop-cock,  D,  of  the  jet, 
it  will  be  evident  that,  if  the  gas  in  the  tube  C  be  exploded,  there 
will  only  be  a  partial  detonation,  extending  its  effects  only  as  far 
asB. 

Edward  Daniel  Clarkb. 

IV.  Canvas  Tubes  for  conveying  Waier* 

(To  Dr.  Thomson.) 
SIR,  Glasgow,  Jan»  I8I7. 

Some' time  ago  one  of  your  correspondents  gave  much  credit  to 
the  French  nation  for  superior  ingenuity,  in  exemplification  of 
#hich  he  gives  them  the  sole  merit  of  inventing  and  using  canvas 
tubes  for  conveying  water.  That  these  tubes  may  have  been  used 
bj^the  French,  cannot  be  denied ;  though  I  must  be  allowed  to  say 
that  they  are  seldom  either  deficient,  or  very  just,  in  making  sucn 
<4aSb3s ;  but  at  what  period  these  tubes  were  used  in  France,  your 
^rrespondent  has  not  stated.  About  1800  or  1801,  I  proposed  to 
Mr.  John  Wood,  ship-builder.  Port  Glasgow,  the  application  of 
these  tubes  as  the  best  mode  of  obviating  the  difficuhies  experienced 
hy  seamen  in  supplying  themselves  with  water  on  foreign,  difficult 
odasts.  Mr.  Wood  said  that  he  had  for  many  years  used  them  for 
fiHing  from  the  adjacent  harbour  holds  of  vessels  under  repair.  As 
tHe^e  -canvas  tabes  appear  to  be  but  partially  known,  permit  me 
shortly  to  state  the  plan.  Let  vessels  be  provided  with  pipes  of 
ifeeessary  length,  and  of  about  two  inches  diameter,  made  of 
canvas,  without  any  paint,  and  with  a  small  portable  tin  or  ^copper 
pump,  2^  or  3  inches  in  diameter,  and  about  eight  or  nine  inches 
ID  let^h  of  stroke.  By  this  simple  apparatus  water  may  be  easily 
and  expeditiously  conveyed  to  their  boats  without  landing  casks,  &c.; 
ahfr  isasks  in  the  vessel's  hold  may  be  filled  from  the  boat  without 
altering  the  stowage ;  thereby  saving  much  tear  and  wear,  besides 
mvch  dangerous,  and  at  times  unsuccessful,  labour.  From  the 
Ultveia^' cheapness,  facility  of  construction,  and  durability,  of 
■3<M<tabesylnHiy  they  not  be  successfully  applied  to  the  ventilatbn 

<*^riMpiBei)'«a8  well  as  to  various  other  useful  ^ur^^iosft^^.     ^ix&\ 
MMimted  men  have  been  labouring  lowaLtdL<^  \VA^tc>N^\£k^\iV  y^ 
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the  rentilstioa  or  mines,  it  is  with  great  difEdsnce  that  1  veotUK  N 
by  before  you  the  ouilioes  of  apW  that  has  for  some  time  occupied 
my  iboughts.  Irft  series  of  tubes  (PI.  LXV.  Fig.  5),  etch  estemL- 
iiig  from  one  headway  to  nnother,  and  wlih  one  end  sloped  like  i 
funnel,  so  as  to  receive  the  &mall  end  of  the  following  lube,  and 
At  tlie  same  time  admit  a  current  of  air  frooi  withuut,  be  fixed 
along  the  roofs  of  the  different  lateral  workings,  and  all  run  into  a 
main  tube  that  shall  extend  from  the  lowest  dip  to  the  upcast  pit, 
and  hte  there  connected  with  a  cylinder  or  pump  wrought  by  some 
of  the  working  gears.  Here  let  one  or  more  gasometers,  similarto 
those  for  the  gas-lights,  be  constructed,  having  a  safety  valve,  con- 
nected wilh  an  upright  or  vertical  tube,  running  up  the  shaft  into 
open  day.  From  these  gasometers  let  a  small  tube  be  carried  along 
one  of  the  safe  headways  used  by  the  miners  down  along  the  bottoo^ 
or  its  angle,  where  there  is  the  best  security  from  accidents.  From 
this  tube  let  small  lateral  tubes,  either  6^ed  or  fleuble,  each  iiir- 
nished  with  a  slop-cock,  run  off  opposite  to  each  place  of  wort 
Jets,  with  cocks,  may  also  be  fise^  wherever  they  may  be  required 
By  now  setting  the  pump  a  working  the  gasometers  will  &I1  with  the 
carbureted  hydrogen  collected  from  the  workings  through  which  the 
lateral  tubes  extend,  and  then  the  gas  acting  on  the  safety  v&Ite 
yi'\\\  make  its  escape  up  the  upright  pipe  to  the  surface,  until  the 
'mine  becomes  clear  from  the  gas,  when  there  could  be  no  riskio 
allowing  Same  to  be  applied  to  each  of  the  jets  and  tubes,  for  the 
purpose  of  supplying  the  miners  wilh  abundance  of  cheerful  light 
10  their  dreary  abodes.  Such,  Sir,  is  an  attempt  to  verify  the  pro* 
verb  of  turning  our  greatest  bane  to  our  greatest  benefit,  by  coo- 
vertlog  the  scenes  of  catastrophe,  so  prevalent  of  late,  into  scenes 
of  illumination.  Persons  better  acquainted  with  mines,  and  their 
localities,  will  no  doubt  be  able  to  suggest  many  impiavements.  ll 
may  be  objected  that,  though  the  pipes  may  succeed  in  clearing  ibe 
workings  from  accumulated  carbureted  hydrogen,  slill  danger  DU^ 
occur  from  blowers,  or  unforeseen  vacuities,  or  wastes  in  the  strait* 
To  prevent  this  I  would  propose  that  a  safety  lantern  be  screwed  upoQ 
each  jet :  and  if  any  lantern  proposed  be  thought  too  expensive,  1 
will  in  uiy  next  propose  a  simpler  and  much  cheaper  plan  of  safety 
lantern. 

1  remain.  Sir,  most  respectfully, 

Vour  most  obedient  servant, 

HcGB  Wallack, 

V.  On  Hannihal's  sofienivg  the  Rocks  of  the  Alps  by  Vinegar. 

By  Col.  Eeaufoy. 
Historians  say  that  HaQnlhat  by  fire  and  vinegar  softened  the 
Alpine  rocks,  and  made  a  passage  for  his  army  Into  Italy.     May 
not  this  apparently  strange  assertion  be  thus  explained  : — 

By  mcaDB  of  wood  to  make  fires  he  supplied  his  pioneers  who 

nte.  cutting  the  road  through  the  rocks  with  water,  by  melting  th^ 

saovfj  to  ^tjg{^  tb&  eikSe^We  \.\\\n\  ^tw!.Mced  by  the  copious 
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pers|MratioQ  ia  those  elevated  regions  where  the  air  is  so  attenuated 
and  dry,  and  he  caused  vinegar  to  be  mixed  with  the  water  more 
effectually  to  satisfy  the  thirst. 

VI.    Chemical  Nomenclature. 

(To  Dr.  Thomson.) 
SIR, 

Chemical  students  are  much  embarrassed  by  the  abundance  of 
aynooyma^  It  is,  on  that  account,  very  desirable  that  there  should 
be  a  uniformity  at  least  in  authors  of  the  same  period ;  but  this  is 
for  from  being  practised.  I  am  of  opinion  that  this  diversity  of 
chemical  names  is  to  be  ascribed  chiefly  to  the  want  of  distinct 
rules  for  their  formation,  agreeably  to  the  established  analogies  of 
our  language.  Why,  may  I  ask,  are  not  yttria  and  barytes  spelled, 
B8  recommended  by  Young — ittria  and  barites?  Some  authors 
write  barita,  silica,  alumina,  &c.  Now  for  what  reason  are  these 
preferable  to  silex,  alumine,  &c.  ?  I  know  no  one  so  capable  of 
answering  and  deciding  these  points  as  the  Editor  of  the  Annals. 
He  will  much  oblige  a  constant  reader  by  his  reply ;  and  more  par- 
ticularly so,  if  he  will  have  the  goodness  to  translate  the  following 
French  names  into  the  language  of  the  two  theories  according  to 
which  they  are  given : — 1.  Aade  murmtique  axigSn^.  (Why  is  not 
oude  spelled  with  v  as  well  as  oxygen  P)  2.  Acute  murialique  suT'^ 
cxig6n^.  S.  Adde  muriatique  hyper-oxig^n^ ;  or  chlore,  acide 
chioreuXj  or  oxide  de  chlore^  and  acide  chlorique. 

Z. 


I  am  afraid  it  would  be  difficult  by  any  rules  to  secure  a  regular 
chemical  nomenclature ;  because  the  contrivers  of  the  rules  would 
have  no  means  of  enforcing  the  observance  of  them.  Perhaps 
•there  is  no  great  injury  sustained  by  chemistry  by  the  great  number 
of  new  names  that  have  been  of  late  proposed.  They  give  be- 
j^nners,  in  the  mean  time,  a  little  trouble ;  but  the  bad  ones  gra- 
dually fall  into  disuse,  while  the  good  ones  only  are  ultimately  rer 
iteined. — When  foreign  words  are  introduced  into  the  English  lan- 
guage, it  has  been  generally  the  practice  to  retain  the  mode  of 
npelling  employed  in  the  language  from  which  the  word  is  borrowed. 
This  is  my  reason  for  writing  yttria  and  barytes  instead  of  ittria 
and  hiriteSi  which  would  have  the  disadvantage  of  keeping  out  of 
view  the  etymology,  without  being  more  conformable  to  the  rules 
of  our  languiige  than  the  original  words. — Oxide  is  a  contraction  of 
the  two  Greek  words  o^vs  and  eiibg.  It  might  be  written  oxeide,  but 
Jt^coiild  scarcely,  with  propriety,  be  converted  into  oxyde,  as  some, 
)|rf<rever,  have  ^lone.  We  know  three  compounds  of  chlorine  and 
oiygen*  Chlorine  is  the  oxymuriatic  acid,  or  acid  muriatique 
atyfftiiy  of  former  chemists.  The  compounds  of  chlorine  and 
ifcyijIi'flBill^ 
'4»liofflMt«il#tf  dUor/iie  ;  the  euchlorine  oE  DaN^. 
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2.  Deutoside  of  chlorine ;  the  more  recently  discovered  gas  of 
Davy,  to  which  he  gave  no  name. 

3.  Chloric  acid  ;  the  hyper-oxymuriatic  acid  of  former  cbemislik 
I  am  not  aware  of  the  terms  acide  muriatique  sur-oxyg^n^,  or 

chlorous  oxide,  having  been  employed  by  chemists.  A  discussion 
on  nomenclature  would  occupy  too  much  room  for  this  place ;  but 
I  would  recommend  Mr.  Chenevix's  very  judicious  essay  to  the 
attention  of  my  correspondent.  In  the  new  edition  of  my  System 
of  Chemistry  I  shall  be  at  some  pains  to  give  all  the  synonymeS| 
while  I  adopt  the  terms  that  strike  me  as  most  systematic. — ^T. 

VII ,  On  the  Mode  of  detecting  Lime  in  Sugar  of  Lead. 

(To  Dr.  Thomson.) 
SIR, 

As  it  is  an  object  of  some  importance  to  the  consumers  of  sugv 
of  lead  to  be  enabled  to  ascertain  the  state  of  its  purity ;  and  es  the 
sugar  of  lead  of  commerce  is  frequently  known  to  be  adulterated  . 
with  acetate  of  lime ;  I  should  be  glad  to  know  by  what  means  thii 
adulteration  can  be  detected. 

Dr.  Henry,  in  the  last  edition  of  his  Chemistry,*  directs  us  to 
add  to  a  dilute  solution  (of  the  acetate  of  lead)  oxalic  acid ;  but  io9^. 
not  this  acid  precipitate  both  the  lime  and  oxide  of  lead,  even  when'j 
the  solution  is  extremely  diluted  ?  ^  gr.  of  sugar  of  lead  dissolved. 
in  I  oz.  of  distilled  water  has,  in  some  experiments  made  by  m^.j 
afforded  a  precipitate  which,  if  I  am  not  very  much  deceived,  mk 
all  oxalate  of  lead. 

I  am.  Sir,  your  obedient  servant, 

A  Constant  Reader. 


The  most  accurate  way  of  analyzing  sugar  of  lead  mixed  with 
acetate  of  lime  is  the  following : — Dissolve  100  grains  of  it  in  pure 
water  which  has  been  recently  boiled:  or,  if  common  water  be 
used,  redissolve  the  precipitate  that  forms  during  the  solution,  bj 
adding  a  drop  or  two  of  nitric  acid.  Through  this  solution  pass  a 
current  of  sulphureted  hydrogen  gas,  obtained  by  dissolving  sul- 
phuret  of  iron  in  sulphuric  acid,  or  sulphuret  of  antimony  in  mu- 
riatic acid,  till  the  whole  of  the  lead  is  precipitated  in  the  state  of  a 
sulphuret.  Then  filter  the  solution,  and  pour  into,  it  carbonate  bf 
potash  or  soda,  if  a  precipitate  fell,  it  may  be  presumed  to  be 
carbonate  of  lime.  This  precipitate  must  be  washed  and  dried.' 
Every  100  parts  of  it  indicate  the  presence  of  156'8  grain^  of  ace- 
tate of  lime  in  the  sugar  of  lead. 

There  Is  another  method  of  separating  lead  from  lime  in  solutiMi 
in  the  same  acid,  which  is  still  easier  of  execution,  lind  wkicb|i 
therefore,  I  may  mention  here : — ^Tartaric  acid  precipitates  lead,  b«l" 
it(doe8  not  throw  down  lime  immediately,  provided  the  sototioaM- 
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lot  too  much  concentrated.  Into  a  diluted  solution  of  sugar  of 
ead  (completely  dissolved  by  means  of  nitric  acid)  drop  tartaric 
icidas  long  as  any  precipitate  falls.  Then  filter  the  solution,  and 
«t  it  aside.  In  24  hours  the  tartrate  of  lime  (if  any  be  present) 
¥ill  be  deposited  in  minute  crystals. — Nitrate  of  lime  enables  us  to 
leparate  oxalic  acid  from  tartaric.  Dissolve  the  mixed  acid  in 
xrater,  and  pour  nitrate  of  lime  into  the  dilute  solution.  The 
iXBlate  of  lime  falls;  but  the  tartrate  remains  in  solution.-— T. 

VIII.  Query  respecting  Stains  of  the  weaker  jicids. 

9 

(To  Dr.  Thomson.) 
SIR,  Bedford'Squartj  March  10,  1817. 

I  shall  feel  myself  much  obliged  by  you,  or  any  of  your  corres- 
pondents, favouring  me,  through  the  medium  of  the  Annals^  with 
a  ready  method  of  destroying  the  stains  made  by  the  less  caustic 
adds,  as  those  of  citric,  oxalic,  &c.  It  has  been  sometimes  asserted 
that  an  alkali  will  destroy  them ;  but  I  have  ineffectually  tried  that 
method;  and,  I  imagine,  should  any  method  be  discovered,  it 
would  be  found  oaremcly  useful. 

With  regard  to  your  information  respecting  diabetic  urine,  I  feel 
myself  extremely  obliged  to  you  as  far  as  it  concerns  the  Annales  de 
Cfiimie  ;  but  not  having  devoted  much  time  to  the  study  of  foreiga 
languages,  your  information  would  be  more  acceptable  in  the  Eng- 
lish, Lfltin,  or  French,  rather  than  in  the  Swedish,  German,  or 
other  languages. 

I  am.  Sir,  with  the  most  profound  respect, 

Your  obliged  humble  servant, 

T.  L. 

IX.  Query  respecting  Artificial  Camphor. 

(To  Dr.  Thomson.) 
DEAR  SIR, 

If  you  will  have  the  kindness,  by  means  of  your  Annals^  to  state 
the  process  of  preparing  artificial  camphor,  you  will  much  oblige,  ' 

Yours  truly, 

Jhrdb  16,  1817.  J-  MORSON. 

;  For  a  description  and  history  of  the  mode  of  making  artificial 
camphor,  I  refer  my  correspondent  to  my  System  of  Chemistry^ 
iguA  e<Ution,  vol.  v.  p.  74. — ^T. 

X.  Chemical  Composition  of  Minerals. 

frllurpe  conaidered  the  ingenious  letters  of  An  Electro-Chemical 
IQlelMt  triitb  some  attention,  and  agree  with  him  that  his  mode  o£ 
CT|yii|llriqn  19  necessary  for  bringing  the  analysis  of  minerals  under 
MpidkltflEithc!. atomic  theory.  The  theory  of  Berzelius  is  different, 
•H  iodeed  it  nothing  else  than  the  reduction  of  aU  «iT\?LVsse.%  wev^^t 
gmad  chamica]  mood,  that  the  oxygen  in  acids  Is  aWaijs  < 
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nmUiple  by  a  whole  number  of  the  oxygen  in  the  loses.  This  is  dit 
bed  of  Procrustes,  on  which  he  places  every  chemical  analyiii} 
and  by  the  application  of  the  requisite  degree  of  stretching  « 
lopping  off  he  brings  every  one  to  the  proper  dimensions*  Ai 
neither  the  nitrates  nor  the  phosphates  can  be  reduced  under  thii 
canon,  it  is  obvious  that  it  cannot  with  propriety  be  made  the  foaa- 
dation  of  a  chemical  theory  so  important  as  the  constitution  of  tin 
mineral  kingdom. 

I  have  lately  made  some  modificadons  in  the  atomic  theoij, 
which  have  removed  most  of  the  anonialies  under  which  it  former^ 
laboured.  These  will  appear  when  the  new  edition  of  my  System 
of  Chemistry,  at  present  in  the  press,  is  published.  But  I  loaj 
state  here,  for  the  satisfaction  of  my  correspondent,  the  mode  A 
calculation  which  I  am  in  the  habit  of  following.  I  consider  die 
weight  of  an  atom  of  the  different  ingredients  in  the  mineral  king' 
dom  to  be  as  follows  :— 

Silica 2-000 

Alumina    2*125 

Magnesia 2*500 

Glucina     3*250 

Lime 3*625 

Soda 4*000 

Protoxide  of  nickel 4*375 

Protoxide  of  iron • 4*500 

Protoxide  of  manganese   4*500 

Phosphoric  acid    4*500 

Yttria    5*000 

Potash    6*000 

Strontian    6*500 

Protoxide  of  cerium 6*750 

Barytes 9*75  &c. 

Procure  a  logarithmic  scale  similar  to  Dr.  Wollaston's  scale  of 
equivalents,  and  write  the  names  of  the  different  mineral  substances 
opposite  to  the  numbers,  denoting  the  weight  of  an  atom  of  each. 
When  the  analysis  of  a  mineral  is  to  be  examined,  bring  the  quan- 
tity of  one  of  the  ingredients,  as  the  silica,  upon  the  slide  opposite 
to  the  weight  of  an  atom  of  silica  on  the  rule,  then  the  numbers    i 
opposite  to  the  quantities  of  the  other  ingredients  on  the  slide  will 
stand  opposite  to  the  weights  of  the  atoms  of  eaeh  or  of  boom 
multiple  of  that  weight,  supposing  the  mineral  to  be.  a  cheasical 
compound,  and  to  be  accurately  analyzed.    Thus  the  number  of 
atoms  of  each  constituent  is  easily  obtained;  after  which  our  che- 
mical knowledge  of  the  way  in  which  the  constituents  corobiae  in 
other  cases  will  enable  us  to  state  the  constitution  of  the  minenl 
with  sufficient  accuracy. 

With  respect  to  the  chemical  analysis  of  a  mineral,  it  is  not  soft? 

cient  tliat  the  analyst  be  a  correct  chembt;  he  must  likewise  be  a 

skilful  minen]o^sx ;  or  tVie  s^evicw&ti  eiAmvc^id  must  be  put  intt 


\ 


8 1 7.}  Scientific  Intelligence.  3SS 

lis  hand  by  a  skilfal  mineralogist^  and  carefully  selected  for  the 
urpose,  otberwise  little  confidence  can  be  put  in  the  result^  because 
he  mineral  examined  may  be  either  wrong  named  or  impure, 
iicnce  it  is  important  that  every  analysb  should  be  preceded  1^  a 
DiDcralogical  description  of  the  specimen  subjected  to  analysis^ 
/Vere  it  not  that  it  would  have  an  invidious  appearance^  I  could 
easily  exhibit  specimens  of  very  faulty  analyses  by  first-zate  chemists 
rom  inattention  to  the  purity  of  their  specimens. 

XI.  On.  Bees'  Combs. 

(To' Dr.  Thomson.) 
DEAR  SIR, 

When  writing  to  you  a  short  time  since  on  bees'  combs,  &Cr  I 
fingot  to  mention  the  manner  in  which  I  succeeded  in  parting  the 
combs  into  the  separate  cell-like  appearance.     If  a  piece  of  viigia 
comb  be  put  into  water  just  below  boiling,  it  will  be  seen  gradudljr 
to  melt  down  and  spread  itself  on  the  surface  of  the  water,  without 
leaving  any  insoluble  residue ;  but  if  a  piece  of  old  comb  that  ap- 
pears black,  and  has  had  brood  in  it,  be  put  into  water,  the  cells 
irill  gradually  crack,  and  may  then  be  easily  separated  into  distinct 
pieces ;  the  theory  of  which  is  this,  not  that  the  cells  were,  or  even 
are,  separate;  but,  as  I  said  before,  after  the  young  brood  has  left 
the  cell,  the  skin  with  which  it  was  enveloped,  and  which  lines  the 
entire  inside,  instead  of  being  taken  out  oy  the  old  bees,  is  stuck 
up  to  the  sides.    Therefore,  when  the  comb  b  put  into  hot  water, 
"die  wax  of  which  the  cells  were  first  composed  is  melted,  and  the 
vkinny  linings  are  separated  into  distinct  pieces^  which  to  a  casual 
observer  would  appear  as  though  the  cells  were  absolutely  made 
^tinct,  but  which  is  not  the  case,  as  we  see  by  the  virgin  comb 
Solving  without  any  residue  or  skin-like  substance. 

I  remain,  Sir,  yours  respectfully, 

Waddon,  Nov,  19,  1816.  R.  W.  BaRCHARD. 

XII.  Introdtiction  of  Vaccine  Lymph  into  America^ 

Render  to  Csesar  tiie  tbinp  that  are  Cesar^s. 

(To  Dr.  Thomson.) 


•  Witb  much  surprise  I  have  seen  it  stated  in  Mr.  P^ttgrewV 
MccDoirB  of  the  Life  and  Writings  of  the  late  Dr.  Lettsom  that 
*-Aiff  vaccine  lymph  was  first  sent  by  him  across  tlie  Atlantic,  and 
DRidnted  to  tlie  fostering  care  of  Dr.  Waterhouse,  Professor  of 
tbeTneory  add  Practice  of  Medicine  in  the  University  of  Cam- 
Wdhft,  Massachusetts ;  and  that  frdm  him  it  was  spread  through 
ife  fjntted  States^"'     But  this  is  not  true.     Vaccine  lymph  had 
ken  previously  sent  by  Dr.  George  Pearson  to  Dr.  John  Chichester, 
aAt'a  IMideUt  phy^cian  at  Bath,  but  at  that  time  in  very  extensive 
fnRtiee  ^t  Charleston,  in  South  Carolina.    An  o^^i^otVuwVx?)  «cy»v 
ifctdfcritlto'  eAphyn^Dt  of  it,  of  which  Dr.  C.  «««:\\edL\viQV!i^^% 
imf  the  pMicuhrs  may  be  seen  by  a  refeieuce  lo  ^At  ^XiSv^w^  ^ 


334  Neiv  Scieniific  Books.  [Apiii  J^ 

Phil.  Mag.  vol.  xvi.  p.  252,  where  all  the  particulars  are  stated  bjl 
Dr.  Rhodes,  who  witnessed  the  insertion  of  the  matter,  and  thei 
progress  of  the  vaccine  disease  throughout  its  whole  course.  T  : 
subject  was  afterwards  tested  with  variolous  matter,  and  the  consti-  { 
tution  found  proof  against  its  effects* 

Your  friend  and  constant  reader^ 

London,  March  13,  1817.  G* 


Article  IX. 

Neiv  Patents. 

•John  Hague,  of  Great  Pearl-street,  Spitalfields;  for  improve- 
ments in  the  method  of  expelling  the  molasses  or  syrup  from  sughrs. 
July  27,  1816. 

Robert  Salmon,  surveyor,  Woburn,  Bedfordshire ;  for  further 
improvements  in  the  construction  of  machines  for  making  hay. 
July  27,  1816. 

John  Poole,  of  Sheffield,  victualler ;  for  brass  and  copper 
plating,  or  plating  iron  or  steel  with  brass  or  copper,  both  plain  and 
opamental,  and  working  the  same  into  plates,  bars^  or  other 
articles.    Aug.  3,  1616. 

John  Chalk lbn,  of  Tower-street,  Seven  Dials,  London;  for 
improvements  in  or  on  valve  water-closets.    Aug.  8,   1816. 

William  Henry,  of  Manchester,  Doctor  of  Physic;  for  im- 
provements in  the  manufacture  of  sulphate  of  magnesia,  commonlj 
called  Epsom  Salts.     Aug.  3,  1816. 

John  Dayman,  of  Tiverton,  gentleman  ;  for  a  method  of, 
covering  or  coating  iron,  steel,  and  other  metals,  or  mixtures  of 
metals  with  tin,  lead,  copper,  brass,  or  other  metals,  or  mixtures  of 
metals.     Aug.  3,  1816. 


Article   X. 

Scientific  Books  in  hand,  or  in  the  Press. 

Mr.  Brown,  of  St.  Germains,  Cornwall,  is  preparing  for  the  press   I 
an  agricultural  work  on  the  irrigation  of  land,  which  he  will  treat  of  in 
a  perfectly  novel  manner. 

Sir  William  Adams  is  about  to  publish  A  Practical  Inquiry  into  the 
Causes  of  the  frequent  Failure  of  the  Operations  of  extracting  and 
depressing  the  Cataract,  and  the  Description  of  a  new  and  improved 
Series  of  Operations,  by  the  Practice  of  which  most  of  these  Causes 
of  Failure  may  be  avoided.  ..    - 

Mr.  Mill's  long  expected  History  of  British  India  is  now  in  the  press, 
and  vpill  be  published  in  three  4to.  volumes. 

Dr.  Spurcheim^B  new  work,  entitled,  Observations  on  the  derai^ 
Jlfanifestatfiyns  of  the  MtnAv-Vs*  Itxwsdlv,  \«  in  thef  press*      -     ^"■ 

Mr.  James  Sowerby  is  ptepaim^  «l  mSS\«xv^'S\a\^^  ^^\fis^muci^  tbc 
indigenous  plants  of  the  mote  ceioA^tt^  cout^'Cv^^. 
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REMARKS. 

Second  Ifon/A.— 8.  The  light  of  an  Anroim  Borcalis  was  very  perceptible  abont 
ten,  p.  m.  through  the  cloa<!U  which  overspread  the  sky  to  the  N  :  a  windy  night, 
with  a  little  rain,  followed.  9.  Calm :  grey  sky,  with  the  lighter  modifications: 
at  fun-set  the  clouds  exhibited  a  splendid  set  of  tints  i  close  to  the  horizon  was  a 
clear  space,  lemonrcoloured ;  above  this,  crimson  lights,  with  shadows  of  grey  and 
purple,  in  a  variety  of  figures,  streaked,  waved,  and  clmtered  |  at  those  in  the  E 
some  were  rose-red,  others  a  teod(*r  green  :  a  windy  night  ensued.  10.  Fair :  roadi 
dusty,  II.  Snow,  a.m.  with  a  gale  at  N£:  in  the  night  a  southerly  gale,  with 
rain.  12.  Showers.  IS.  Misty:  small  rain:  windy.  14.  a.  m  Cirrostratut : 
gloomy:  fair  day,  with  clouds:  windy  night,  with  rain.  15.  Windy  night. 
10.  Windy  :  Crnnutas  beneath  linear  CIrrtff,  passing  to  CirroHrtitua.  17.  Cloady: 
some  rain  morning  and  evening.  18.  Dripping  at  iatervaH:  windy.  19.  a.m.  Cain: 
the  dew  drops  frozen  clear  on  the  grass:  a  very  fine  day  ensued,  with  CumuU^  and 
a  breeze:  windy  night.  20.  Much  wind  at  S  this  evening.  21.  Flisecy  Cumuli 
beneath  a  hazy  sky,  with  the  lighter  modifications:  inosculation  and  Nimii  fol- 
lowed, with  rain,  sleet,  and  snow.  22.  Fair:  sua  and  clouds.  23.  Windy  :  shower 
at  night.  24.  A  bright  haze  at  sun-rise  and  san-set.  25.  Fine  day  :  siMiie  Cim' 
siraH  assumed  an  arrangement  not  very  freqoeat,  of  discs  piled  obli^ely  on  each 
other.  26.  CkmuluSf  capped  with  Cirrottraius:  Innar  corona.  8T.  Alter  a  gale 
through  the  night,  rain  before  nine,  a.m. :  JVtmK,  with  hail,  p.m. :  at  night  laige 
Cirri^  very  conspicuous  by  moonlight,  stretching  S£  and  NW,  28.  Fair,  save  a 
light  shower. 

J%trd  Month, — 1.  Fair:  windy.  8.  A  trace  of  solar  halo  aboat  nfae,  in  some 
Cirriy  which  soon  subsiding  went  off  with  the  wiad  to  8£,  groapiiig  teto  foras 
like  the  crows  of  the  Nimhu:  Cumulostrati  succeeded,  which,  p.m.  gave  pUce 
again  to  Cirrote  obscuration,   with  a  southerly    gale  and    sbowen    at  night. 

5.  a.m.  Overcast :  p.m.  steady  rain  :  at  sun-set  a  hazy  sky,  aad  .aiodi  vapour:  a 
highly  rarefied  Cumulostraius  in  the SE :  a  hard  gale,  with  rain, ataight.  4.  Me 
sky,  a.m.:  after  which  passing  iVimfti  and  a  little  hail :  calm  night.  6.  Boar  frait: 
fair,  with  Cumulus  aad  Chrus:  evening,  very  large  Himbit  shaoCing  ftars :  wind. 

6.  Wet  morning :  then  fair,  with  various  clouds :  night  frosty.  7.  Pratty  thiciL 
ice:  fair  day:  rain  at  night.  8.  Windy:  snow  ia  flakes  aboat  \^  la.  dhua.: 
sleet  and  rain :  at  noon  large  CumuH  in  the  N,  passing  to  Cumulatirmti^  the  sky 
above  then  being  blue  to  I5<>  of  the  evanometer :  about  two,  p.m.  asuddM  shower 
of  hail  from  a  dense  lofty  Nimbus :  the  balls  were  opaque,  w  the  fbna  af  a  eoie 
with  a  rounded  base  about  i  in.  diam.,  and  composed  eatiraly  of  stri«  meeting  at 
the  apex  of  the  cone :  we  have  had  similar  hail  repeatedly  of  late:  froit  (iiAer 
rain)  at  night.  9.  The  lighter  modifications  prevailed*  a.m«  the  Cirri  pointing  to 
KW :  after  these  lofty  NimH  formed  in  the  midst  of  groups  of  Cumatet,  letting  firil 
slight  showers :  the  night  was  clear  frost. 

RESULTS. 

Winds   Westerly. 

Barometer :  Greatest  height 90^  !nchea» 

Least  28*78 

Mean  of  the  period    29*592 

Thermometer :  Greatest  height 55^ 

Least S8 

Mean  of  the  period •...,  42*06 

Mean  of  the  Hygrometer,  64*' :  its  drier  extreme  several  times  aboat  40^. 

Rain 2*68lncbei. 

The  Aurora  Borealis,  which  has  appeared  several  times  in  tlie  period,  has  Mt 
been  well  seen,  for  want  of  a  clear  sky,  in  this  neighbourhood.  On  the  2d  aad  91 
of  the  present  month  there  were  violent  thunder-storms  to  the  W  and  8,  the  lattv 
of  which  came  as  near  to  us  as  Tunbridge,  but  neither  of  them  was  much  perecHli 
here,  save  ia  the  evident  electric  state  of  the  cloods  on  the  latter  evening. 

ToTTfifHAH,  mrd  Months  24,  1817.  L.  BOW JM^ 


ANNALS 


OV 


PHILOSOPHY- 


MAY,    1817. 


Articlb  L 

Olservaiions  on  the  Plame  of  a  Candle.    By  Mr.  Porrett. 

(To  Dr,  Thomson.) 

DEAR  8IR» 

IllJCH  valuable  information  has  recently  been  given  to  the  public 
ilating  to  flame.  Sir  H.  Davy,  in  his  Notice  of  Experiments,  and 
iw  views  respecting  it,  dated  July  21  last,  and  published  in  the 
ird  number  of  the  Journal  of  Science  and  the  Arts,  has  stated^ 
at  when  a  flame  emits  a  brilliant  light,  it  is  always  owing  to  the 
oduction  and  ignition  of  solid  matter,  and  that  in  the  particular 
gtance  of  the  combustion  of  a  stream  of  coal  gas  in  the  atmos- 
lere,  the  solid  matter  produced  is  charcoal,  originating  in  *^  the 
tx>mposition  of  a  part  of  the  gas  towards  the  intericnr  of  the  flame 
lere  the  air  is  in  smallest  quantity,'and  which,  first  by  its  ignition, 
d  afterwards  by  its  combustion,  increases  in  a  high  degree  the  in- 
Qsity  of  the  light/'  By  intercepting  the  flame  of  a  stream  of 
irning  coal  gas  with  a  piece  of  wire-gauze,  and  observing  in  what 
nations  it  became  blackened,  this  distinguished  chemist  has  shown 
at  neither  the  summit  of  the  flame,  nor  the  lower  part  of  it, 
lere  the  gas  burns  blue,  are  the  portions  in  which  the  charcoal  is 
parated ;  but  that  in  the  intervening  parts  it  b  given  off  in  consi- 
table  quantities. 

The  next  important  paper  on  flame  is  that  by  George  Oswald 
'Okf  AL  A.  which  appeared  in  the  number  of  the  Annals  of  Phu 
wpht/  for  November  last.  This  gentleman,  by  means  of  some 
l^oious  dissections  of  the  flame  of  a  candle  with  a  piece  of  wire* 
QjBe^  has  shown  that  the  flame  is  merely  superficial,  forming  an 
Iqitical  bubble  filled  with  volatile  matter  not  arrived  at  the  inflamed 

Vol.  IX.  N^  V,  Y 


SSy  Olsenal'ions  on  the  Flame  of  a  Candle.  [Mai, 

surface;  and  he  has  asserted  that,  were  ihe  flame  solid,  the  wkk 
could  not  be  seen  through  it ;  for  flame,  he  adds,  "  is  an  opake 
substance,  as  any  one  may  satisfy  himself  by  trying  to  read  a  book 
through  the  upper  part  (rf  (he  llaaie  of  a  (JendJe." 

Having  paid  some  attention  to  the  appearance  of  itie  flame  of  a 
candle,  witli  the  advantage  of  a  previous  perusal  of  the  papers  just 
Bicntioned,  it  appears  to  me  that  my  observations  are  more  precise 
than  those  already  made,  on  one  or  two  points,  and  impart  some 
little  additional  Information.  1  consider  it,  therefore,  right  to  make 
Aem  public,  because  every  improvement,  however  slight,  in  oui 
Knowledge  of  this  subject,  derives  some  importance  from  the  cdD' 
nexion  which  necessarily  exists  between  such  knowledge  and  the 
means  resorted  to  for  increasing  the  beneficial  effects  of  flame,  or 
for  preventing  its  destructive  agency. 

The  first  observation  which'  I  made  on  looking  at  the  flame  of  i 
candle  was,  that  the  luminous  portion  of  it  is  surrounded  on  all 
sides  by  a  flame  nearly  invisible.  The  reason  why  it  is  not  easily 
seen  is,  that  the  eye  is  not  in  a  condition  to  observe  the  feeble  light 
emitted  by  this  exterior  flame  while  it  is  under  the  influence  of  the 
brilliant  light  emitted  from  the  surface  of  the  interior  flame  j  bul  if 
this  last-meniiooed  light  is  diminished  by  any  means,  then  th^  ex- 
terior flame  becomes  more  apparent.  Thus  it  is  better  seen  when 
a  candle  burns  with  a  dim  tight  for  want  of  snuffing  ;  still  better 
when  the  flame  of  a  candle  is  in  extensive  contact,  with  a  njetalllc 
surface,  by  which  its  light  is  materially  diminished ;  and  best  of  all 
ih  those  flames  which  give  very  little  light,  as  in  that  of  spirits  bt 
*ine.  The  weakly  luminous  exterior  flame  is  the  part  really  under- 
going the  process  of  combustion  and  producing  heat;  and  there 
seems  reasons  for  believing  that  no  part  of  the  atmospheric  oxygen 
penetrates  beyond  it,  and  that  the  heat  of  other  parts  is  merely  ac- 
quired by  contact  with  it. 

I  find  that,  when  a  piece  of  wire-gauze  of  about  300  meshes  to 
ilie  square  inch  is  cut  as  nearly  as  possible  into  the  size  and  shape  of 
flie  flame  of  a  candle,  or  rather  of  that  part  of  it  which  rises  above 
a  short  wick,  and  the  central  wire  is  left  to  descend  about  three- 
Jburihs  of  an  inch  below  ihe  rest,  to  represent  a  wicfc,  so  that  this 
wire,may  be  thrust  down  the  middle  of  the  true  wick  of  a  candle  lo 
■tipport  the  gauze  in  a  perpendicular  position,  it  makes,  when  the 
i^ndle  is  lighted,  a  vertical  section  of  the  flame  ;  and  if  the  flame 
thus  bisected  is  screened  from  currents  of  air,  it  traces  upon  ilie 
♦ire-gauze  marks  of  the  different  actions  of  its  several  parts ;  tht 
tfdge  of  the  wire-gauze  in  the  weakly  luminous  exterior  flame  be- 
comes red-hot  and  peroxidized;  the  part  next  to  this,  which  cuts 
through  the  strongly  luminous  surface,  becomes  thickly  coated  wiih 
cllarcoal,  which  forms  a  black  line  within  the  red  one,  and  corr«s- 
rfnnds  with  il  in  form,  which  is  that  of  a  sugarloaf ;  within  this  line 
tJie  wires  are  but  slightly  blackened,  and  thus  mark  the  space  occu- 
ued  within  the  flame  by  the  gases  and  inflammable  vapour  isstiiuf 
ftom  th6  nick.  ; 
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The  above  experiment  shows  that  it  is  the  nearly  invisible  part  of 
the  flame  which  produces  the  most  heat,  and  in  which  alone  the 
atmospheric  oxygen  has  any  effect  on  the  wire-gauze,  and  makes  it 
probable  that  it  is  the  high  temperature  of  this  part  of  the  flame 
which  occasions  the  decomposition  of  the  inflammable  va[)our  and 
gas  in  contact  with  its  interior  surface,  thus  producing  and  ignitirg 
the  charcoal.  It  also  shows  that  the  principal  deposition  of  the 
charcoal  is  not  in  the  interior  parts  of  the  flame  farthest  removed 
from  the  air,  but  principally  at  the  luminous  surface,  continuing 
but  a  very  little  way  within  it.  The  horizontal  section  by  wire- 
gauze  of  the  flame  of  a  candle  screened  from  currents  of  air  proves 
the  same  thing.  The  charcoal  deposited  on  the  wires  in  this  situa- 
tion is  arranged  in  the  form  of  a  ring,  and  not  in  that  of  a  black 
spot,  as  it  has  hitherto  been  described.  Further  proofs  may  be  ob- 
tained, first,  by  observing  that  it  is  only  on  the  summit  of  a  long 
unsnufled  wick,  where  its  edges  come  into  contact  with  the  lumi- 
nous surface,  and  not  round  the  body  of  the  wick,  that  any  deposi- 
tion of  charcoal  takes  place :  and,  2dly,  by  performing  the  follow- 
ing experiment :  take  a  glass  tube  of  about  two  inches  long,  open 
at  both  ends ;  its  external  diameter  must  be  less  than  that  of  the 
flame  of  a  candle,  and  its  internal  diameter  about  equal  to  that  of 
the  wick  of  the  same  candle ;  over  this  wick,  previously  snuSed,  it 
must  be  supported  in  a  perpendicular  position  while  the  candle  is 
burning;  it  thus  forms  a  kind  of  chimney,  throtigh  which  the 
vapours  and  gases  issuing  from  the  wick  partly  rise,  and  which  may 
be  set  on  flre  at  its  upper  extremity ;  when  the  tube  has  been  for  a 
few  seconds  in  this  position,  if  it  be  examined,  it  will  be  found  to 
be  coated  with  charcoal  on  its  exterior  surface,  while  its  inner  sur- 
face is  nearly  free  from  that  substance.  By  conducting  the  un- 
burned  vapour  and  gases  ofi^  from  the  candle  in  a  lateral  direction, 
which  may  be  eflected  by  bending  the  above-mentioned  tube  once 
at  a  right  angle,  and  having  the  horizontal  portion  considerably 
lengthened,  much  of  the  inflammable  vapour  will  condense  within 
the  tube,  from  whence  it  may  be  collected  and  examined.  Some 
that  I  collected  in  this  mannt^  from  the  burning  wick  of  a  tallow 
candle  had  the  following  properties:  its  colour  was  orange-brown; 
smell,  powerful  and  disagreeable,  exactly  the  same  as  from  a  ca'bdle 
just  blown  out.  That  which  condensed  in  the  hottest  pan  of  the 
.tube  had  the  consistence  of  becs'-wax,  and  its  melting  point  was 
about  2J2^;  but  that  which  condensed  in  the  coolest  part  was  much 
softer,  and  melted  at  90^.  When  heated  considerably,  it  takes  the 
form  of  a  white  vapour ;  it  hums  with  a  white  flame ;  it  is  insoluble 
in  spirits  of  wine,  but  is  very  soluble  in  oil  of  turpentine  ;  it  dis- 
solves also  in  liquid  ammonia,  and  in  liquid  potash.  Nitric  acid 
has  but  little  action  on  it,  even  when  heated.  From  this  slight 
examination,  it  appears  to  be  tallow  slightly  altered,  and  rendered 
tibpyreumatic,  but  retaining  most  of  its  characterbtic  properties. 
*  liie  causes  why  the  light  proceeding  from  a  candle  is  so  much 
diminished  by  a  long  unsnufied  wick,  while  the  consumption  of  the 

V    9. 


940  Observations  on  the  Flame  of  a  Caniie.         [MaYi 

tallow  is  at  the  same  time  increased,  do  not  seem  to  m^  to  have 
ever  been  correctly  stated.  The  only  reason  I  have  ever  sees 
assigned  for  it  in  chemical  works  is,  that  in  this  situation  the  fused 
tallow  is  carried  up  to  the  top  of  the  wick;  and  the  volatile  products 
into  which  it  is  there  converted  not  having  to  pass  through  so  gfeat 
a  length  of  flame  as  when  the  wick  is  short,  are  not  so  completely 
burned.  This  explanation  is*  unsatisfactory,  because  it  does  not 
show  why  the  flame  does  not  ascend  as  high  as  the  volatile  inflam- 
mable materials  supposed  to  escape  unburnt  above  it;  and  it  is  in- 
correct, for  the  fused  tallow  does  not  rise  to  the  top  of  a  long  wick; 
as  may  be  proved  by  observing  the  real  height  to  which  it  rises,  by 
placing  the  candle  nearly  in  a  horizontal  position,  when  the  fhme 
will  extend  laterally  as  far  towards  the  end  of  the  wick  as  the  fused 
tallow  proceeds,  and  leave  the  rest  of  the  wick  unsurrounded  by 
flame.  Besides,  I  find  that  an  equal  diminution  of  light  may  be 
produced  by  lowering  a  metallic  cylinder  of  the  size  of  the  wick 
from  the  apex  of  the  flame  to  the  summit  of  a  short  wick.  In  this 
instance  there  cannot  be  any  fluid  tallow  drawn  up  too  high ;  and 
some  other  cause  tor  the  loss  of  light  must,  therefore^  be  sought 
for. 

To  me  it  appears  that  there  are  two  causes  operating  at  the  same 
time  in  producing  the  obscuration  in  question  :  the  one  is  the  opadiy 
of  the  wick ;  and.  the  other  is  its  conducting  power.  In  oroet  to 
have  an  idea  of  the  effect  of  its  opacity,  imagine  a  room  illuminated 
by  rows  of  lam|)s  disposed  round  a  central  black  pillar, .  and  con- 
ceive what  would  be  the  increase  of  light  in  every  part  of  the  room 
by  the  removal  of  this  central  pillar,  which,  from  its  situation,  must 
have  intercepted  the  rays  of  light  from  nearly  half  the  lamps  in 
every  direction,  and  from  its  colour  could  not  have  restored  back 
any  of  those  rays  by  reflection.  If,  instead  of  lamps,  a  sheet  of 
flame  surrounding  the  pillar  be  conceived,  the  analogy  to  the  an- 
snuffed  candle  will  be  still  stronger,  and  the  prejudicial  influence  of 
the  wick  be  better  illustrated.  But  in  order  that  this  explanation 
should  be  acceded  to,  I  must  first  show  that  the  opinion  that  '*  flame- 
is  an  opaque  body,"  is  erroneous ;  for,  were  it  really  opaque,  it  would 
be  of  comparatively  little  consequence  whether  any  solid  body  oc- 
cupied its  centre  or  not.  Let,  therefore,  the  following  experiments 
be  made : — 

Light  a  spirit  lamp,  and  also  a  tallow  candle.  Then  try  to  ob- 
serve the  flame  of  the  spirit  lamp  through  that  of  the  candle,  and 
you  will  find  that  you  cannot  succeed.  Now  reverse  the  experi- 
ment ;  and  you  will  see  clearly  the  flame  of  the  candle  through  that 
of  the  lamp.  Remove  now  the  spirit  lamp;  and  substitute  for  it 
another  candle.^  Let  both  the  candles  burn  until  they  require 
snufiing  very  much  ;  then  snufF  but  one  of  them ;  and  on  trying  to 
look  through  the  upper  part  of  the  flame  of  the  one  burning  bril- 
liantly at  the  flame  of  the  other  burning  in  a  dull  manner,  you  will 
find  the  attempt  vain  :  but,  by  changing  the  situations  of  the  two 
canAhs,  you  may  easily  see  the  bright  flame  through  the  dull  one. 


1817.]  Observations  on  the  Flame  of  a  Candle.  S4 1 

Thus  the  supposed  opacity  of  flame  is  nothing  more  than  this: 
the  rays  emitted  from  a  weak  light  cease  to  affect  the  eye  while  that 
organ  is  affected  hy  a  stronger  one. 

But  I  shall  not  content  myself  with  proving  that  flame  is  not  an 
opaque  body^  but  adduce  the  following  experiment  to  show  that  it 
is  a  remarkably  transparent  one : — 

Place  a  lighted  spirit  lamp  about  three  feet  from  a  sheet  of  white 
paper  stuck  against  a  wall,  and  about  nine  feet  from  a  lighted 
candle,  so  that  (he  lamp  may  be  between  the  wall  and  the  candle. 
Close  by  the  side  of  the  flame  of  the  lamp  put  a  small  piece  of  thin 
and  clear  glass.  Then  look  at  the  sheet  of  paper,  and  two  very 
faint  shadows  will  be  seen  upon  it :  the  one  will  represent  the  flame 
of  the  spirit  lamp,  and  the  other  the  piece  of  glass ;  but  the  shadow 
of  the  glass  will  be  the  deepest :  consequently  the  flame  intercepts 
less  light ;  or,  in  other  words,  is  more  transparent  than  glass. 

The  opacity  of  flame  will  not  now,  I  presume,  be  urged  against 
the  explanation  which  I  have  given  of  one  of  the  obscuring  effects 
of  the  wick.  I  proceed  now  to  mention  the  other,  which  depends 
on  its  conducting  power.  A  long  wick  conducts  downwards  a  con* 
siderable  portion  of  the  heat  of  the  flame,  which  is  expended  in 
volatilizing  more  tallow  (hence  the  increased  consumption  of  that 
substance) ;  and  by  thus  diminishing  the  temperature  of  the  flame, 
the  particles  of  charcoal  are  not  ignited  to  such  an  intense  degree  as 
they  otherwise  would  be,  and  consequently  they  do  not  emit  so 
much  light.  Hence  whatever  conducts  off  much  caloric  from  the 
flame  diminishes  its  light.  I  have  been  able  to  reduce  the  tempe- 
rature of  the  flame  of  a  candle  so  considerably  by  placing  it  in  an 
impure  atmosphere,  at  the  same  time  that  a  metallic  sphere  of  the 
«ize  of  a  musket-ball  was  suspended  so  as  to  dip  deep  into  the  flame, 
that  it  burned  with  a  feeble  blue  light,  like  that  of  spirits  of  wine. 
A  similar  effect  takes  place  at  the  bottom  of  the  flame  of  a  candle  : 
the  small  quantity  of  gas  and  vapour  emitted  from  this  part  of  the 
wick  bums  here  with  a  feeble  blue  flame,  in  consequence  of  its 
proximity  to  the  wick  replete  with  tallow  passing  to  the  gaseous 
state,  by  which  its  temperature  is  kept  down.  In  the  lighted  streani 
of  coal  gas  the  same  cooling  effect  is  produced  near  the  bottom  by 
the  constant  current  of  cold  gas.  In  all  these  cases  the  heat  of  these 
parts  is  not  sufficient  to  decompose  any  portion  of  the  gas  inclosed 
within  the  outer  flame;  consequently  no  charcoal  is  separated  and 
Ignited ;  and  therefore  (conformably  to  the  principle  discovered  by 
Sii  H.'Davy)  the  emission  of  light  is  very  trifling. 

The  preceding  observations  have  led  me  to  attempt  an  improve- 
ment in  the  construction  of  lamps  for  burning  oil.  Should  this 
attempt  succeed  to  my  expectations,  I  may  jxxssibly  at  ^  future  time 
lay  the  result  before  the  public. 

With  much  esteem  I  remain, 

Dear  Sir,  yours  very  truly, 

Tower,  Jmn.  28,  1817.  R*  PoRRBTT,  jun* 
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Article  II. 

Account  of  a  reTnarkable  Fossil.  By  Thomas  ThoBiaon^  M.D.  FJIS. 

Th£  fossil  which  is  represented  in  Plate  LXVI.,  Fig.  1,  was 
found  about  a  year  ago  in  the  |)arish  of  Alfoldj  in  the  county  of 
Surrey,  some  miles  east  of  Guildford.  The  port  of  the  country 
where  it  occurred  is  veiy  flat.  The  petrifaction  was  met  with  about 
eight  feet  under  thesorrace,  in  a  bed  of  clay.  But  over  the  clayio 
that  particular  part  is  a  bed  of  gravel,  which  extends  to  a  consider- 
able distance  east  and  west ;  and  varying  in  breadth  from  10  or  12 
yards  to  about  a  furlong.  This  bed  of  gravel  is  bounded,  on  eve^ 
side  by  clay,  and  has  very  much  the  appearance  of  .hiving  beeD 
forioerly  the  bed  of  a  river  now  dried  up.  The  s(h1  over  the  gravel 
is  much  more  fertile  than  that  over  the  cby* 

The  specimen  represented  in  the  figure  is  nearly  Muare^  and 
about  four  inches  in  length,  and  nearly  as  much  in  faMadtii.  Three 
or  four  pieces  of  nearly  the  same  size  were  found  at  the  same  time; 
but  the  workmen  who  discovered  them  unluekily  destroyed  theoo. 
My  specimen  was  fortunately  preserved  by  felling  ipta  the  hands  of 
ftlr.  John  Street,  of  Birtley,  to  whom  1  feel  myself  uoder  great 
obligations  for  having  politely  presented  it  to  me,  when  I  had  the 
good  fortune  to  visit  him  last  autumn* 

The  mass  of  the  specimen  is  a  very  bard  clay,  the  Upper  sur&ce 
of  which  is  covered  with  scales  lying  in  regular  order.  These  scales 
are  thin  rectangles,  about  three-fourths  of  an  inch  in  length,  and 
five-eighths  of  an  inch  in  breadth.  They  have  a  brownish-black 
colour ;  but,  when  viewed  against  the  light,  are  a  fine  hair-brown. 
Their  lustre  is  shining  and  silky.  Some  of  them  have  a  semime* 
tallic  lustre,  somewhat  similar  to  what  often  appears  upon  thescalef 
of  fish.  Most  of  them,  when  viewed  by  candlelight,  reflect  a 
lustre  somewhat  similar  to  mother-of-pearl.  These  scales  are  too 
hard  to  be  scratched  by  the  nail ;  but  they  yield  readily  to  the  knife, 
and  have,  as  nearly  as  I  can  determine,  the  hardness  of  bone.  In 
many  places  they  are  rent  or  broken  in  diflerent  directions,  and  the 
rents  are  filled  with  the  same  clayey  matter  of  which  the  specimen 
consists.  This  clay  cement  has  the  appearance  of  thin  veins  in  the 
scales.  These  scales  are  slightly  translucent  on  the  edges.  They 
are  very  easily  frangible.  Sectile.  Sp.  gravity  2*54.  When  heated 
they  decrepitate,  and  when  kept  in  a  red  heat  they  become  white, 
as  is  t lie  case  with  bone. 

I  kept  2'9  gr.  of  these  scales  for  half  an  hour  red-hot  in  a  pla- 
tinum crucible.  The  weight  by  this  exposure  was  reduced  to  2*57  ?• 
The  portion  of  scale  had  become  grey,  but  was  not  quite  white. 
The  2'57  gr.  dissolved  with  effervescence  in  nitric  acid,  and  left  a 
small  charry  residuum,  which  I  could  not  weigh,  but  which  could 
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exceed  0*02  ^ib  in  weight.  The  nitrie  acid  aolation  bdoff 
enatunted  with  ammonifty  let  foil  .a  white  precipitate,  whi^ 

phosphate  of  lime,  and  weighed,  ^fter  being  exposed  to  a  rec) 
if  1*9  gr.  When  this  phosphate  was  digested  in  potash  ley  it 
imed  a  yellowish-red  colour,  indicating  the  presence  of  a  little 
sphate  of  iron.    The  potash  ley  being  separated  by  the  filter^ 

mixed  with  sal-aminoniac,  a  yery  slight  opalescence  took  place^ 
icating  the  presence  of  a  perceptible  quantity  of  alumina. 
The  nitric  acid  solution,  being  mixed  with  bicarbonate  of  potash, 
fall  a  quantity  of  carbonate  of  lime,  which  weighed,  when  drie^ 
7  gr.  Thus  the  constituents  of  the  portion  of  sode  examinei 
e  as  follows  :*— 

Animal  matter  and  moisture  •  • • . .  0*33 

Phosphate  of  lime,  with  trace  of  phosphate  of 

iron  and  alumina 1*9 

Carbonate  of  lime 0*57 

Loss    0*1 

Total 2*90 

in  the  hundred  parts, 

Animal  matter  •  •  ^ ^  11*37 

Phosphate  of  lime     ^  •  ^ 65*51 

Carbonate  of  lime     19*65 

Loss 3*47 

100-00 

7his  analysis  is  sufficient  to  show  us  that' the  scales  are  composed 
inimal  matter.  They  bear  a  considerable  resemblance  to  bone 
their  composition,  but  they  contain  a  greater  proportion  of  car- 
late  of  lime.  Perhaps  the  quantity  of  carl)onate  of  lime  which 
ate  is  rather  above  the.  truth ;  for  Uie  quantity  of  it  was  so  small 
tl  could  not  venture,  without  exposing  it  to  too  great  a  loss,  to 

it  in  a  red  heat.  It  was  merely  dried  upon  the  filter,  and  its 
ght  estimated  by  carefully  rubbing  it  off  the  filter,  and  deter^ 
ling  the  loss  of  weight  which  the  filter  sustained.  But  as  car- 
ate  of  lime  contains  no  water  of  crystallization,  and  the  filter 

been  exposed  for  some  hours  to  a  heat  considerably  above  100^, 
o  not  think  that  any  inaccuracy  could  have  crept  in  from  my 
ie  of  determining  the  weight  of  the  carbonate  of  lime.  My 
final  experiments  were  destined  to  be  made  upon  15  gr.  of  tht 
es  ;  but  this  portion  was  lost  from  an  accident ;  and  I  was  un-^ 
ing  to  destroy  the  specimen  by  detaching  any  more  of  the 
es.  Hence  the  reason  of  the  small  scales  upon  which  my  ana- 
9  was  made ;  but  as  I  took  considerable  pains,  I  consider  the 
ceding  result  as  pretty  near  the  truth. 
>*ig.  2  exhibits  a  side  view  of  the  fossil,  in  order  to  show  a  set  of 
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veaeeb  by  which  the  scales  teem  to  have  been  tappUed  with 
lishment.    These  vessels  are  likewise  composed  of  a  bony 
precisely  similar  in  appearance  to  the  scales  themselves. 

Imbedded  in  the  clay,  of  which  the  spedmen  chiefly  cc 
there  are  a  considerable  number  of  bodies  predsely  similar 
pearance  and  composition  to  the  scales  themselves ;  but  th* 
generally  smaller,  pointed,  convex  on  one  side,  and  having 
distant  resemblance  to  sharks'  teeth. 

From  the  experiments  made  by  Mr.  Hatchett  upon  the  sa 
fish,  we  learn  that  their  constituents  are  the  same  with  those 
I  found  in  the  scales  of  this  fossil.  This  gives  a  probability 
conjecture,  which  one  cannot  help  forming,  that  the  scales  • 
fossil  constituted  the  covering  of  some  unknown  species  c 
This  is  not  the  first  specimen  of  the  kind  which  has  been  m( 
in  Great  Britain.  In  the  Phil.  Trans,  for  1773  (p.  171)  th< 
figure  of  a  similar  fossil,  together  with  a  short  description  of 
the  Hon.  Daines  Harrington .  His  specimen  was  found  near 
Church,  in  Hampshire.  Dr.  Woodward,  in  his  Catalogue  o 
lish  Fossils,  describes  a  still  larger  specimen  of  the  same 
fcund  in  Stanfield  Quarry,  near  Woodstock.  Single  scales  fn 
same  quarry  have  been  several  times  met  with.  I  am  not  awa 
any  light  has  been  thrown  upon  the  kind  of  fish  to  which 
scales  may  have  belonged,  rerhaps  some  ichthyolo^t  wil 
the  goodness  to  inform  us  whether  any  fish  at  present  known 
vered  with  scales  bearing  a  close  resemblance  to  those  iq  oq^  I 
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Some  Notices  respecting  Mercurial  Preparations  in  Use  amon^ 
Chinese*  In  a  Letter  from  Mr.  Pearson,  Surgeon,  to  Dr. ! 
Briggs,  Chandos  Professor  of  Medicine  in  the  University 
Andrews. 

I  HAD  long  observed  that  the  Chinese  apothecaries'  shop 
supplied  with  various  preparations  of  quicksilver,  and  that  th< 
nisbed  nearly  as  many  resources  to  medical  practice  derive 
that  mineral  as  our  own  ;  but  to  any  inquuies  respecting  th 
mical  processes  by  which  they  were  prepared,  I  could  obtai 
vague  and  incorrect  answers,  it  appearing  to  be  no  part  of  th 
or  profession  of  the  venders  to  possess  knowledge  of  that 
Having  procured  a  person  whose  occupation  it  was  to  prepan 
of  them,  and  to  dispose  of  them  to  the  medicine  shops,  I  ei 
him  to  go  through  the  difierent  steps  of  the  processes  wh 
practised,  in  my  presence.  For  this  purpose  he  brought  bis 
rials  with  him* 
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rder  to  prqare  8  muriate  of  quidnilveri  they  Vfere  as 

ilphate  of  iron^  a  weight  of 920  gr« 

umine   920 

itrate  of  potash  (this  was  very  impure)     900 

ilphuret  of  quicksilver  in  the  state  of  levigated 

vermilion 120 

lother  sulphuret  *  (also  levigated)   120 

nriate  of  soda   920 

tb-borate  of  soda 330 

nicksilver 660 

ipparatus  and  vessels  for  his  purpose  were  readily  found  ou 
•t,  his  furnace  being  one  of  the  baked  clay  portable  cooking 
n  use  amongst  the  Chinese,  of  which  the  furnace  part  would 
sen  filled  hy  two  quarts  of  fluid,  and  the  ash-pit  bv  a  fourth 
measure ;  also  an  unglazed  earthenware  dish,  which  would 
about  a  pound ;  one  of  similar  shiqpe,  and  rather  more  than 
capacity,  of  which  he  had  the  bottom  beaten  out;  a  common 
rcelain  plate,  and  a  large  earthepware  vessel^  with  some 
Q  the  bottom. 

!ng  mixed  all  the  ingredients  except  the  two  sulphurets  and 
cksilver,  without  powdering  any  of  them,  he  put  them  in 
^ed  earthenware  dish.  He  then  strewed  the  two  sulphurets 
eoij  and  set  the  dish  upon  the  furnace  over  a  few  live  char- 
ibers.  The  whole  being  fused  in  about  half  an  hour,  except 
ip  of  nitre,  he  added  the  quicksilver  and  increased  the  fire, 
;b  still  the  heat  was  very  moderate.  After  an  hour,  and  after 
redients  had  fused  together  and  blistered  up,  he  removed  the 
[to  which  the  spongy  mass  adhered)  from  the  fire.  This  he 
1  so  as  to  pour  out  a  portion  of  the  quicksilver  (which  he  re- 
tp  the  vessel),  and  placed  it  upon  the  fire  again.  Upon  re* 
:  it  after  ten  minutes^  and  when  he  found  upon  trial  that  no 
iver  escaped,  he  inverted  it  upon  the  plate,  and  heaped  up 
n  salt  all  round  the  sides  of  the  dish,  and  also  upon  its  bottom, 
lis  he  inverted  the  other  dish  (with  the  bottom  beat  out)  so 
rims  rested  upon  the  edges  of  the  flat  plate.  Having  placed 
*  earthenware  dish  so  as  to  serve  for  a  stand  in  the  water  of 
^  vessel,  he  placed  the  plate  upon  it,  the  water  then  being 
ict  with  all  the  under  part  of  the  plate,  but  not  coming  over 
*s.  He  then  heaped  more  salt  upon  the  bottom  of  the  dish, 
^ered  it  with  a  brick,  and  filled  the  interstices  between  the 


'■  exact  nature  of  Uiis  I  am  not  aware  of.  It  contains  a  very  lari^e  pro« 
if  lulphnr^  colonred  yeUow  I  apprehend  by  iron.  In  an  incorrect  M>t  of 
lese  Materia  Medica  in  my  possession,  tbe  characters  expressing  it  are 
d  to  denote  calamine,  and  in  another  place,  with  a  slight  Tariation,  the 
t  of  arsenic.  It  was  described  to  roe  as  being  procured  in  tbe  state  I  saw 
he  earth,  and  that  it  was  administered  in  many  diseases,  especially  cnta^' 
es,  both  externally  and  internally,  and  held  to  be  perfectly  innoouous* 
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*bU  and  the  outer  dish  with  pieces  of  ignited  charcoal.  AfierM 
an  hour  he  added  more  charcoal,  and  urged  the  6re  by  faooiif) 
applying  his  ear  from  time  to  time,  in  order  to  liUea*  he  Niid,  i» 
n  hissing  and  bubbling  noise.  Tbit  he  watched  for,  and  annouDced 
the  occurrence  of  witli  alchemical  charlalanery.  He  said  the  chu^ 
coal  already  in  the  furnace  might  be  allowed  to  burn  out,  and 
added,  that,  in  conducting  his  process  during  hoi  weather,  it  would 
1)6  proper  to  draw  off  the  water  as  it  became  warm,  replacing  It  b; 
colder :  in  the  then  temperature  of  the  atmosphere  (48  }  it  was  iib- 
necesBary  to  do  so. 

He  returned  next  day.  bringing  as  a  standard  specimen  of  tht 
product  from  the  process  which  be  was  conducting,  the  salt  whiiJi  Is 
contained  in  the  vial  No.  4,  and  proceeded  to  remove  the  charcoal 
ashes  and  tJie  salt,  and  to  lift  up  the  inverted  dish.  The  product 
Was  collected  upon  the  plate,  some  of  it  white,  some  discoloortd, 
and  also  some  quicksilver  not  at  all  oxidized.  That  being  removed, 
the  whole  was  collected,  and  found  lo  weigh  lyo  gr.  The  product 
(as  will  be  seen  from  the  specimen  .contained  in  the  vial  No.  2)  hott 
(.-omparison  with  the  standard  preparation  but  very  ill ;  and  he  said 
that,  in  manufacturing  the  article  for  sale,  he  had  no  other  rewurcC 
on  such  occasions  but  the  repetition  of  the  process  until  be  succeeded 
better  than  in  the  present  instance  he  had  done.  He  showed  him- 
self to  be  considerably  disappointed  by  the  result  of  this  process, 
and  requested  to  be  allowed  to  repeat  it  with  his  own  maleriaJs,  ex- 
cept the  nitrate  of  potash,  which  was  supplied  him.  He  went 
through  every  step  of  the  same  process  with  accurate  adherence} 
and  in  this  instance  the  experiment  succeeded ;  as  from  the  plaie, 
and  the  sides  of  the  dish  unoccupied  by  the  mixture,  by  a  feaihej 
and  scraping,  two  drachms  of  a  white  powder  mixed  with  fine 
iieedle-likc  crystals,  were  removed.  This  approached  the  standard 
firetty  nearly,  and  appeared  to  be  altogether  as  white  and  pure  as  aojf 
Specimens  which  I  have  had  occasion  to  see  in  or  from  the  shops. 
-■  The  preparation  of  the  red  nitric  oxide  of  quicksilver  beingalso 
a  branch  of  his  business,  1  requested  to  be  allowed  to  sec  the  diffe* 
rent  steps  in  the  process  for  that  likewise.  His  furnace  was  the  same 
as  before  ;  hut  his  vessel  in  this  instance  was  a  cast-iron  pan,  of  n 
size  proportioned  to  it,  and  the  description  and  shape  of  what  ob- 
tains the  name  of  a  tatch  in  these  countries.  Before  putting  the 
ingredients  into  it,  he  allowed  it  to  have  become  thoroughly  hot  by 
bits  of  charcoal  under  it.     His  ingredients  were — 

Sulphate  of  alumine, 
Nitrate  of  potash, 
Quicksilver. 

Each  l-y20  gr.  (4  oz.)  He  fused  the  first  by  itself,  and  added  it- 
it  the  nitrate  of  potash,  and  then  the  quicksilver.  His  fire  was  novr 
stronger  than  in  the  last  process ;  and  after  the  ingredients  had  bnt 
exposed  uncovered  to  a  quick  action  of  it  during  a  few  minutes,  tbi 
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operator  Invttted  >  glazed  earthcDware  bowl  over  them,  of  sach 
diameter  as  to  leave  about  an  inch  of  the  edges  of  the  pan  over  its 
rims.  He  heaped  salt  round  the  sides  and  over  the  bottom  of  the 
bowl,  upon  which  he  placed  a  briclc.  When  nitrous  acid  vapours 
began  to  rise  through  the  salt,  he  appeared  at  first  desirous  to  stop 
their  egrets  by  addmg  fresh  salt,  alter  which  he  paid  no  further  at- 
tention to  them.  By  additions  of  thoroughly  ignited  pieces  of  char- 
coal he  kept  up  a  considerable  degree  of  heat  under  the  tatch  for 
jpwards  ot  two  hours ;  when,  having  filled  his  furnace  with  |Neces 
of  charcoal,  he  said  it  might  be  allowed  to  burn  out,  and  the  vessels 
to  cool.  Next  morning,  when  the  brick  and  salt  were  removed,  the. 
nitric  oxide  was  found  closely  adherent  to  and  crusting  the  inside  of 
the  bowl.  When  all  was  scraped  off  and  collected,  it  weighed 
1440  grains. 

The  object  of  the  following  process  appeared  to  be  to  obtain  a 
•olpburic  oxide  of  quicksilver ;  but,  as  the  specimen  will  show,  it 
WM  but  imperfectly  fulfilled,  owing  to  the  mixture  of  the  oxide 
which  it  contains.    The  ingredients  for  this  preparation  were — 

Sulphate  of  alumina ,     930  gr. 

Sulphate  of  iron 372 

Sulphnret  of  quicksilver    310 

NUrate  of  potash   2480 

The  yellow  sulphuret  before  mentioned    310 

Quicksilver     930 

The  nitrate  of  potash  which  he  used  upon  tliis  occasion  was  re» 
marfcably  well  purified.  He  fused  the  ingredients  in  the  same  kind 
of  vessel  described  as  having  been  used  in  the  last  process  thoroughly 
heated  beforehand,  by  having  stood  on  the  fire  ;  and  having  added 
the  quicksilver,  he  inverted  the  glazed  bowl  over  the  contents  of  the 
pan,  and  covered  it  round  the  sides  and  over  the  top  with  an  earthy 
powder  of  a  red  colour,  which  he  brought  with  him,  and  which  he 
informed  me  was  the  powder  of  foliat^  gypsum,  and,  by  having 
been  often  employed  in  the  same  process,  derived  its  red  colour 
from  the  fumes  which  had  passed  through  it.  Over  the  top  he 
placed  a  brick.  A  strong  fire  was  kept  up  under  the  pan  during  two 
or  three  hours,  after  which  it  was  allowed  to  burn  out. .  The  appa- 
ratus was  removed  next  morning,  when  the  bottom  of  the  bowl  was 
ftnind  crusted  with  a  red  oxide ;  the  other  part,  the  rims  and  surface 
of  the  matter  adherent  to  the  pan,  with  a  yellow  one,  which  he 
scraped  ofi^,  and  which  weighed  680  gr.  He  did  not  consider  the 
process  as  having  been  successful,  from  the  admixture  of  red  oxide 
with  the  yellow  one,  which  it  was  his  object  to  obtain  solely,  and 
was  desirous  to  repeat  the  process ;  but  as  he  proposed  no  variation 
Id  the  circumstances  or  conduct  of  It,  I  did  not  trouble  him  to. 
do  so. 
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For  the  preparation  of  another  oside  of  quicksilver^  the  following 

was  the  process  observed.     The  iagredients  were — 

Sulphate  of  alumina 1240  gr. 

Sulphate  of  iron     SIO 

Nitrale  of  potash    1860 

White  oxide  of  arsenic 310 

Quicicsilver     1240 

This  also  was  mixed  and  fused  in  the  same  kind  of  cast-iroa 
vessel,  and  the  arsenic  added  after  all  the  other  ingredients,  wtieni 
glazed  porcelain  bowl  was  invericd  over  the  tateh.  The  operaiot 
then  covering  his  mouth  and  nostrils  with  a  cloth,  proceeded,  as  ia 
the  last  process,  to  heap  the  discoloured  gypsum  round  the  sides 
and  upon  the  top  of  the  bowl,  over  which  he  placed  a  brick.  The 
peculiar  smell  of  the  arsenical  fumes  soon  became  very  perceptible 
and  offensive,  and  continued  so  during  a  quarter  of  an  hour.  After 
l^eeping  up  a  pretty  strong  charcoal  fire  during  two  or  three  hours, 
he  allowed  it  to  burn  out;  and,  wlien  every  thing  had  cooled,  re- 
verted tlie  bowl,  of  which  llie  bottom  ptirt  was  lined  wiih  a  red 
oxide;  the  rest  and  rims  with  a  whitish  one  [in  this  instance  the 
whole  product  was  expected  to  have  been  of  a  red  colour).  When 
collected,  the  oxide  weighed  SCO  gr.  Jn  both  the  last  processes 
the  operator  preserved  the  residua,  as,  powdered  or  dissolved  in 
water,  they  are  considered  to  be  useful  preparations  in  the  treatment 
of  cutaneous  disorders, 

I  have  reason  to  conclude  that,  in  addition  to  the  preparations 
ipecified,  the  Chinese  have  the  red  oxide  of  quicksilver. 

There  is  another  of  their  mercurial  preparations,   the  only  oxide, 
as  far  as  1  can  learn,  which  tliey  ever  think  of  administering  iuitr- 
ualiy,  and  which  I  believe  to  be  a  very  general  and  useful  instru- 
ment of  their  medical  practice  ;  but  respecting  the  process  by  wliicli 
it  is  prepared,  I  cannot  at  present  ohtiiin  accurate  information,  as  ii 
is  said  to  be  properly  made  in  the  province  of  Fo-kion  only,  whence 
it  comes  in  small  boxes  wrapped  up  in  a  printed  paper.  *     It  is.  in     I 
fine  flakes,  of  a  pearly-white  colour,  and  must,  I  think,  have  been,     | 
the  preparation  which  Dr.  Black  considered  to  he  an  oxalate  of 
quicksilver.     I  have  no  reason  to  think  that  the  Chinese  can  Iiave 
any  acquaintance  with  the  oxalic  acid  ;  and  they  assure  me  liiat 
neither  the  acetic  nor  citric  are  employed  in  the  process.    Of  the 
agency  of  the  mineral  acids  in  their  processes,  or  even  their  exist-     ; 
enee  in  an  uncombined  state,  I  believe  them  to  be  perfectly  igno- 
rant.    What  calomel  is  in  European  practice,  I  conceive  the  prep-     j 
ration  in  question  to  be  in  theirs,  although  they  pretend  to  say  IQit 
its  internal  use  is  dangerous,  whilst  externally,  to  ulcers  and  cuta- 

•  The  pajier  annonncps  Ihe  maker's  name,  ailding  thai  hi- mannfaclures  lljf 
irraparatinni  (Ihp  iniiriulc  uml  nilrute  uf  qiilcksiller,  bdiI  ttit:  uxide  in  4ge«lia)i)  uf 
a  SDpenor  quality  lu  aiiy  otbu.  .  ,. 
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necMM  affections,  it  is  an  efficacious  application.  I  have  seen  it  en- 
tered into  a  Chinese  prescription  for  internal  use  in  a  chronic 
disease ;  and  I  believe  in  siphylitic  affections  it  is  very  generally 
admiDistered»  although  perhaps,  in  accommodatioa  to  common 
prejudices,  disguised  from  the  patient's  Icnowledge.  .■■* 

1  had  at  one  time  reason  given  me  to  suppose  that  th^  possessed 
a  safe  and  mild  submuriate  of  quicksilver,  and  a  process  was  spoken 
of  by  which  it  was  said  to  be  procured — precipitation  from  a  solution 
of  some  of  their  sublimates  by  means  of  salt  aissoived  in  water.  The 
Chinese  who  thus  informed  me  was  employed  in  European  phar- 
macy, and  had  acquired  sufficient  knowledge  of  the  Latin  language 
to  peruse  pharmacopceias  or  chemical  books  written  in  it.  I  tnere- 
fore  suspect  that  his  acquaintance  with  such  a  process  was  derived 
fidm  his  foreign  knowledge,  as  I  have  never  since  been  able  to  hear 
of  any  such  preparation  amongst  them,  and  his  death  prevented  my 
following  out  the  inquiry  by  his  means. 

As  the  Chinese  are  perfectly  acquainted  with  the  mode  of  oxi- 
dating quicksilver  by  triture,  it  may  easily  be  supposed  that  they 
.have  many  variations  of  mode  by  which  to  administer  mercury  in 
that  form.  I  believe  the  most  prevalent  formula  to  be  by  triturating 
thie  quicksilver  with  recent  and  juicy  leaves  until  it  is  extinguished. 
The  leaf  in  which  they  wrap  up  betel  nut  for  mastication  is  here 
.generally  made  use  of,  and,  with  the  addition  of  some  other  unim- 
portant ingredients,  a  mass  for  pills  is  formed. 

It  appears,  then,  that  the  Chinese  are  possessed  of  a  variety  of 
active  preparations  of  quicksilver,  nearly  similar  to  those  which 
Europeans  use;  that  their  processes  are  greatly  more  imperfect,  un- 
scientific, and  uncertain,  as  to  the  results  than  ours,  as  well  as  much 
more  expensive. 

I  apprehend  they  apply  them  also  to  nearly  the  same  practical 
purposes  as  we  do ;  and  whether  for  good  or  evil  will  depend,  still 
n^ore  than  amongst  ourselves,  upon  the  experience  and  good  judg- 
ment of  the  individual  practitioner,  owing  to  the  state  of  medical 
knowledge  amongst  them. 

With  the  disease  in  which  the  efficacy  of  the  remedy  is  most 
complete,  they  as  invariably  associate  the  remedial  use  of,  and  neces- 
sity for  recourse  to  it,  as  Europeans  can  possibly  do.  It  has  been 
stated  by  very  respectable  authority  that  the  venereal  disease  is  com« 
paratively  rare  throughout  the  Chinese  empire,  and  almost  unknown 
in  the  interior  of  it;  but  I  have  grounds  for  believing  that  it  is  quite 
as  universally  known  and  spread  there  as  in  all  other  countries;  and| 
indeed  a  people  so  thoroughly  vicious  and  sensual  would  be  least  of 
any  entitled  to  the  privilege  of  such  an  exemption.  Although  not 
confined  to  Canton,  it  may  be  peculiarly  frequent  there;  but  can 
only  be  so  in  the  same  sense  that  it  is  much  more  prevalent  in 
Portsmouth  or  the  purlieus  of  Wapping  than  in  Northampton  or 
Inverness,  and  the  Cninese  do  designate  it  by  an  appellation  denoting 
its  foreign  origin ;  *  but  what  country  has  been  willing  to  acknow- 

♦  The  poison  of  the  foreign  plants- 
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ledgt^  so  disreputable  a  malady  as  indigenous  ?  They  af!^)ear  to  bm 
similar  differences  of  opinion  respecting  the  period  of  its  appeannce 
amongst  them  with  the  Europeans ;  and  as  we  have  not  made  vf 
our  minds  whether  to  consider  ourselves  indebted  for  the  acqoisitioB 
to  the  communications  with  the  East  which  the  Mahometan  imm* 
tions  into  Europe,  and  the  pious  prowess  of  the  crosadoes  bnnigfat 
about,  or  at  a  much  later  period,  to  the  followers  of  Columbus }  ao 
the  Chinese  have  not  settled  the  point,  whether  the  resort  of 
strangers  to  Canton  within  these  three  centuries,  or  that  of  the 
Arabians  to  difierent  ports  on  their  coast  in  the  eighth  or  ninths  has 
brought  them  acquaifited  with  the  disease. 

As  the  oxides  of  which  the  processes  are  detailed  are  too  danger* 
ous  for  internal  use,  they  are  employed  for  their  escharotic  qualities 
upon  the  6rst  appearance  of  the  venereal  dbease,  as  if  apprised  that 
the  symptoms  are  in  the  very  beginning  local  only,  and  that  a  cure 
may  be  effected  by  destroying  them  before  the  continuance  of  the 
sores  has  extended  contamination  to  the  system.  In  as  far  as  1  hare 
hitherto  learned,  the  Chinese  do  not  practise  mercurial  inonctioii ; 
but  fumigation,  and  that  principally,  if  not  exclusively,  by  burning 
the  sulphuret  of  quicksilver,  is  of  as  universal  and  immediate  appli- 
cation, as  the  other  practice  is  with  us,  inducing  the  peculiar  efiectf 
of  mercury  with  celerity  and  violence. 

As  before  mentioned,  they  also  resort  to  an  empyrical  use  of  mer« 
curial  preparations  in  different  chronical  complaints;  and  I  have  do 
reason  to  think  that  they  huve  any  other  principles  of  application  in 
such  cases  than  that  the  diseases  have  resisted  the  usual  plans  of 
treatment  or  courses  of  medicine. 

To  external  and  cutaneous  affections  they  seem  universally  ts' 
apply  them,  and  their  muriate  of  quicksilver  must  for  such  be  • 
powerful  remedy,  to  which  its  being  of  so  ready  solution  is  an  ad- 
vantage. A  remedy  for  herpetic  eruptions,  in  much  vogue  amongtf' 
them,  appears  to  be  a  composition  of  it  mixed  with  vegetable 
powders,  or  with  some  of  the  holy  scented  with  musk.  -  Thb  if 
mixed  with  warm  water,  and  rubbed  upon  the  affected  part.  I  hafc 
recently  seen  the  disease,  which  I  believe  it  is  now  agreed  to  designate 
by  the  name  of  mercurial  Gezema,  brought  on  by  an  unguarded- 
use  of  this  remedy  had  recourse  to  for  the  removal  of  a  al^ 
ring- worm. 

Hon,  East  India  Company's  Factory^  j^,   Pb ARSON. 

Canton^  March  8,  1815. 

Appendix. 

Dr.  Briggs  having  been  so  good  as  to  give  me  about  5  gr.  of  the 
white  mercurial  salt  in  scales  described  in  the  preceding  paper 
(p.  348),  I  was  enabled  to  make  a  few  comparative  experimenti 
with  it,  which  I  shall  here  state.  They  will  serve  to  facilitate  the 
examination  of  any  person  who  happens  to  have  a  sufficient  quantity 
of  it  to  be  subjected  to  the  requisite  trials  in  order  to  determine  itt 
composition. 
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,  It.imi  in  soft,  sDky  icalet.    Taatelev ; ,  and  insoldbk:  \t  watte  . 

Before  the  blow-pipe  it  eyaiK>ntes  rapidly  in  a  white  smoke. 
.  When  digested  in  sulphuric   acid^   no  smell  of  acetic  aeid  ia 
given  out.    I  was  induced  to  try  this  experimeDt,  because  tlie  aub^ 
stance  very  much  resembled  acetate  of  mercury  in  its  appearance. 

I  digested  3  gr.  of  it  in  a  solution  of  3  gr.  of  bicarbonate  of  pot* 
tsh  in  distilled  water.  The  scales  soon  disappeared,  and  a  greyish-^ 
ffhite  powder  remained  undissolved.  The  solution  was  poured  ofT, 
wcpA  the  residue  edulcorated  with  distilled  water.  Diluted  nitric  acid 
was  poured  on  the  residue.  A  slight  effervescence  took  place,  a 
portion  was  dissolved,  and  a  portion  remained,  having  exactly  the 
scaly  appearance,  colour,  and  lustre,  of  the  original  salt.  By  re- 
peating this  process  three  times,  I  decomposed  and  dissolved  the 
Whole  matter,  except  about  ^  gr.,  which  I  neglected.  After  the 
last  digestion  in  bicarbonate  of  potash,  the  residue  was  bhick.  Thus 
I  combined  the  acid  of  the  salt  with  potash,  and  the  base  with 
flStric  acid. 

The  nitric  add  solution  was  not  afifected  by  infusion  of  nutgalls  ; 
hilt  It  was  precipitated  white  by  prussiate  of  potash  and  by  sal-aai*-> 
moniac.  These  properties,  together  with  the  volatility  of  the  ori- 
Ijirial  salt,  show  clearly  that  the  base  of  the  salt  is  mercury ;  and  at 
It  is  left  black  b^  the  bicarbonate,  we  may  conclude,  1  conceive^ 
that  the  mercury  is  in  the  state  of  protoiude. 

The  bicarbonate.of  potash  solution  (containing  the  aeid)  was  satu- 
rated with  acetic  acid,  evaporated  to  dryness,  and  the  residue  dis-' 
idved  in  distilled  water.  With  this  solution,  I  tried  the  following 
ssperiments : — 

Mkraie  of  lime  •  •  • Occasioned  no  change. 

Haciate  of  bary tes A  white  precipitate,  not  redissolved  by 

nitric  acid,  but  nearly  so. 

Nitrate  of  strootian    • A  white  precipitate. 

Salphate  of  magnesia O. 

Nitimce  of  lead  A  white  precipitate,   redissolved  by 

nitric  acid. 

tiknrte  of  silver •  •  A  white  jMrecipitate. 

EiUmite  of  mercury     A  white  precipitate. 

EDpMo-eulphate  of  iron    ....  O. 

Persulphate  of  iron     O. 

Sulphate  of  copper   / O. 

It  is  clear,  from  the  ineiBcacy  of  nitrate  of  lime,  that  the  acid  is 
not  the  oxalic.  To  determine  whether  it  might  be  the  tartaric  or 
citric,  I  made  the  following  comparative  trials  : — 

Effect  of  Re-agents  on  Tartrate  of  Potash. 

t^itrate  of  lime A  dense  fkcky-white  precipitate. 

Muriate  of  barytes Ditto.  .    . 

Hhmte  of  strontian    Ditto. 

Salphate  of  magnesia    .'. . .  O. 
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Nitrate  of  lead  Dense  white  geladnops   precipit^ 

redissolved  by  nitric  acid.^  *  - 

Nitrate  of  silver Ditto,  but  not  gelatinous. 

Nitrate  of  mercury    Dense  white  flocks. 

Proto-suiphate  of  iron    • .  • .  Becomes  yellow. 

Persulphate  of  iron    O. 

Sulphate  of  copper    0« 

The  precipitate  formed  when  nitrate  of  lime  b  dropped  into  tar- 
trate of  potash  shows  that  the  acid  in  the  Chinese  salt  is  not  the 
tartaric. 

Effect  of  Re^agenis  on  Citrate  of  Potash, 

Nitrate  of  lime O. 

Muriate  of  barytes Copious  white  flocks,  nearly,  but  not 

completely,   redissolved  by  nitrk 

acid. 

Nitrate  of  strontian    A  copious  white  precipitate. 

Sulphate  of  magnesia     . .  •  •  O. 

Nitrate  of  lead   Copious  white  flocks^  redissolved  if 

nitric  acid. 

Nitrate  of  silver A  white  precipitate. 

Nitrate  of  mercury     Ditto. 

Proto-sulphate  of  iron  •  •  •  •  Becomes  yellow. 
Persulphate  of  iron    •*...,  O. 
Sulphate  of  copper    O. 

These  experiments  coincide  with  the  efiects  of  the  same  re^geM 
on  the  acid  of  the  Chinese  salt.  I  should,  therefore,  have  conclude    l 


that  the  salt  in  question  was  a  citrate  of  mercury;  but  I  was  not 
able  to  produce  a  similar  salt,  either  by  digesting  oxide  of  mercajt 
in  citric  acid,  or  by  decomposing  nitrate  of  mercury  by  citrate  « 
potash.  My  citrate  was  always  a  powder,  and  never  in  scales.  I 
ought  to  have  mentioned  that  the  Chinese  salt  contains  a  miztuieof 
gypsum*  Probably,  therefore,  their  mode  of  preparation  is  eon*  ^i 
plicated :  and  I  had  prqected  some  experiments  to  verify  a  ooojee-  i 
ture  respecting  the  mode  which  they  may  have  practised;  but  want  f 
of  leisure  has  hitherto  prevented  me  from  putting  them  in  exeoH  m 
tion.  Should  they  be  attended  with  succes^  I  may  at  some  fiitura  " 
time  lay  the  results  before  my  readers. — ^T. 
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Article  IV. 

On  the  Quantity  of  Matter  having  an  Influence  on  Chemical  AdiKU 

By  M.  P.  L. 

It  has  been  advanced  by  Berthollet,  and  supported  by  s(m)e  other 
chemists,  that  the  quantity  of  matter  has  an  mfluence  on  cheiokil 
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fiction.  Now  I  think  the  explanation  of  those  phenomena  which 
these  chemists  have  endeavoured  to  show  to  proceed  from  the  above 
canse^  is  unsatisfactory,  and  probably  they  may  be  explained  on 
another  principle.  We  find,  by  taking  a  compound  of  two  ingre* 
dienls,  A  and  B,  and  between  which  there  is  a  greater  affinity  than 
either  A  or  B  possess  for  C,  that,  by  adding  C  in  a  smnll  quantity, 
no  decomposition  takes  place;  but  by  adding  C  in  a  larger  quantity, 
it  effiscts  a  decomposition  between  A  and  B,  and  unites  with  either 
A  or  B.  Those  chemists  who  maintain  that  the  quantity  of  matter 
has  an  influence  on  chemical  action  explain  the  above  as  follows : 
they  say  it  is  owing  to  the  largeness  of  the  mass  of  C,  and  that  C  in 
thb  case  exerts  a  greater  power  in  consequence  of  its  mass  being 
increased.  Now  I  would  ask,  but  with  all  deference  to  the  opinions 
of  those  chemists  who  maintain  the  ahove  doctrine,  if  it  might  not 
be  produced  firom  the  following  cause  ?  Instead  of  making  use  of 
imaginary  bodies,  I  will  take  two  instances  of  chemical  combination 
to  illustrate  my  meaning.  The  first  is  a  resinous  gum  dissolved  in 
alcohol ;  the  second,  antimony  dissolved  in  muriatic  acid.  If  to 
cither  of  these  solutions  we  add  a  little  water,  a  precipitation  takes 
place ;  but  immediately  upon  agitating  the  mixture,  the  precipitate 
IS  redissolved ;  by  adding  a  considerable  quantity  of  water,  iht  pre- 
dpitat^  is  again  formed,  but  will  not  again  be  dissolved.  It  appears 
to  me  that  it  is  not  owing  to  any  peculiar  attraction  which  the  la-ger 
quantity  of  water  exerts  for  the  spirit  in  the  first  instance,  and  the 
acid  in  the  second,  that  the  precipitate  is  formed :  but  thnt  the 
lifter  merely  acts  as  a  diluent ;  the  first  portion  we  add  dilutes  it  to 
ijpertain  degree,  but  still  not  so  much  as  to  prevent  it<:  dissolving 
|i)ft  given  quantity  of  resin  or  antimony ;  but  by  diluting  it  more 

_  sly,  it  becomes  incapable  of  holding  the  ingredients  in  solution* 
^e  could  not  dissolve  the  antimony  in  the  acid  largely  diluted;  and 

we  may  infer  that  the  acid  thus  largely  diluted  becomes  incapable 
df  holding  in  solution  the  portion  of  antimony  which  it  took  up 
iphen  in  an  undiluted  state.  It  is,  as  every  chemist  knows,  a 
general  law,  that  before  chemical  action  can  take  place  between  two 
or  more  bodies,  they  must  be  in  contact.  By  contact  I  would  be  under- 
wood to  mean  the  nearest  points  at  which  bodies  approach  to  each 
other ;  whether  they  actually  touch  is  a  matter  of  speculation  ;  and 
with  regard  to  the  subject  under  consideration,  it  is  not  necessary  to 
enter  on  this  point.  In  fact,  the  particles  of  the  muriatic  acid  are 
removed  to  a  distance  from  die  particles  of  the  antimony,  and  that 
degree  of  contact  of  the  two  which  is  necessary  for  chemical  action 
is  destroyed.  I  conceive  that,  were  it  possible  to  bring  the  particles 
of  the  muriatic  acid  in  contact  with  those  of  the  antimony,  not- 
snthstanding  they  were  in  the  midst  of  the  water,  a  union  would 
take  place,  and  no  decomposition  be  formed.  It  is  now  generally 
believed  that  in  combination  one  atom  of  this  body  unites  with  one^ 
tWO|  or  more  atoms  of  the  other  body.     So  we  may  suppose  that  the 

Iter  produces  a  decomposition  by  removing  the  necessarv  number 
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of  particlee  of  the  muriatic  acid  from  the  antimony,  which  won^' 
be  requisite  for  their  chemical  affinity ;  say  that  one  particle  m 
antimony  unites  with  two  of  muriatic  acid,  the  water  prevents  then' 
numbers  of  particles  commg  together. 
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Facts  relative  to  the  Influence  of  Temperature,  Mechanical  Pres- 
sure ^  and  Humidity,  on  the  Intensity  of  the  Electric  Power ^  and 
on  changing  the  Nature  of  the  Electricity.  By  J.  P.  Dessaignei.* 
(Read  to  the  French  Academy  of  Sciences,  June  24,  1816.) 

I  HAVE  the  honour  of  presenting  to  the  Academy  s^me  new 
facts  tending  to  discover  the  kind  of  action  which  temperature, 
mechanical  action,  and  humidity,  exercise  on  the  electric  power, 
and  the  manner  in  which  the  electricity  changes  its  nature.  The 
experiment  of  Bergman,  of  two  skeins  of  silk  rubbed  together, 
whose  electricity  varies  according  to  the  kind  of  friction,  is  mere^ 
an  isolated  fact,  incapable  of  establishing  a  principle,  because  it 
does  not  lead  to  any  general  consequence.  It  constitutes  a  branch 
which  requires  to  be  united  to  its  trunk.  If  at  all  times  a  new  fact, 
though  totally  unconnected,  has  excited  some  interest,  surely  we 
cannot  refuse  our  attention  to  the  femily  to  which  it  belongs. 

First  Fact. — 1.  When  a  glass  rod  is  naturally  electric  in  mercoiy, 
if  we  plunge  it  into  mercury  exposed  to  the  external  air  when  the 
weather  is  dry  and  cold,  and  then  bring  it  near  an  electric  needl^ 
we  find  it  four  times  more  electric  than  mercury  at  the  commoo 
temperature  of  a  close  room.  To  produce  this  effect,  it  is  not 
necessary  to  wait  till  the  mercury  be  cooled.  It  is  sufficient  to 
carry  it  into  the  open  air,  and  then  to  plunge  the  glass  rod  into  it 
immediately.  The  electric  power  increases  usually  on  the  first  im** 
pression  of  the  cold.  When  the  rod  is  naturally  unexcitable  in  the 
mercury  at  the  temperature  of  the  apartment,  and  the  external  air 
is  a  little  cooling,  it  is  sufficient,  in  order  to  render  it  electric,  to 
carry  the  mercury  out  of  doors,  and  to  plunge  the  rod  into  it. 

What  I  have  just  said  of  mercury  is  common  to  all  the  metals. 

2.  Glass  is  much  less  sensible  to  the  impression  of  cold  tbaa 
mercury.  However,  if  we  phinge  the  rod  once  into  mercury  «- 
posed  to  the  open  air  during  a  cold  north  wind,  and  then  immeige 
it  into  mercury  of  the  temperature  of  the  apartment,  it  comes  out 
more  electrical  than  before.  When  it  is  naturally  unexcitable  in 
mercury,  if  we  cool  it  gradually  with  ether,  it  becomes  susceptible 
of  acquiring  a  very  weak  electricity,  but  it  becomes  again  ioa- 
citable  when  it  recovers  the  temperature  of  the  room. 

•  Tramlated  from  the  Ann.  de  Chim.  et  Pbys.  ii.  59. 
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ilphur  aAd  sealing-wax  ate  a  little  less  difficult  than  glass  to 

the  impression  of  cold.    Paper  and  cotton^  silk  and  linen,  are 

t  so. 

^Id  then  produces  and  developer  the  electric  power  of  all  bodies; 

its  influence  is  not  the  same  for  all  bodies, 

wond  Fact. — 1.  If  we  plunge  a  glass  rod  into  mercury  during 

er,  and  when  it  is  cold  into  mercury  of  the  temperature  of  32% 

mes  out  at  first  much  more  electric  than  from  mercury  of  the 

lerature  of  the  room.    If  we  continue  the  immersions,  we  per- 

:  it  as  it  gets  cold  become  more  weakly  electric,  and  some  time 

to  become  quite  inexcitable.  It  is  in  vain,  then,  to  continue 
mmersions  ;  its  electricity  does  not  again  appear.  It  refuses 
Uy  to  become  electric  when  rubbed  with  flannel.  If  we  allow 
nercury  and  the  glass  to  recover  their  temperature,  the  rod  gra- 
y  recovers  its  power;  and,  what  is  remarkable,  when  both 

recovered  the  temperature  of  the  chamber,  the  rod  is  found  to 
lore  electric  than  before  the  cooling. 

^hen  the  electric  power  is  strongly  developed,  the  rod  does  not 
its  energy  when  plunged  into  mercury  of  the  temperature  32^ 
ifter  it  has  remained  62'^  Only  3(/^  are  required  when  the 
ric  tension  is  not  so  strong. 

The  electric  power  of  sulphur  and  sealing-wax  is  rather  more 
niltly  destroyed  than  that  of  glass  by  the  action  of  cold.  That 
Ik  and  of  wool  is  still  more  so.  On  Jan.  24,  1814,  during  a 
north-east  wind,  wool  did  not  cease  to  be  electric  in  mercury 
1^  till  after  20  immersions,  remaining  S(y^  in  the  mercury  at 
;  diat  is  to  say,  at  the  end  of  six  minutes.    Eight  minutes 

requisite  for  silk,  45^^  for  sealing-wax,  30^^  for  sulphur,  and 
far  glass.  The  electric  power  of  wool  cannot  be  destroyed  in 
nry*  of  the  temperature  26*5%  while  that  of  glass  may  be  de- 
ed in  mercury  of  the  temperature  of  43% 
is  remarkable  that  when  glass,  sulphur,  and  sealing-wax,  are 
le  point  of  losing  their  energy  in  cold  mercury,  they  begin  to 
lexcitable  at  the  bottom  of  the  rod  before  they  are  so  at  the 

white  silk  and  wool  lose  their  energy  at  the  top  of  the  cylinder 
c  they  do  so  at  the  bottom. 

If  we  put  a  vessel  full  of  mercury  into  a  frigorific  mixture  of 
emperature  23%  and  plunge  a  rod  of  glass  into  it  at  intervals 
stant  that  it  may  preserve  the  temperature  of  the  apartment,  it 
m  out  for  a  long  time  very  electric.  At  the  end  of  about  three 
ters  of  an  hour  its  electricity  begins  to  get  weak.  Some  time 
tfie  rod*  becomes  inexcitable;  though  after  coming  out  of  that 

nlways  very  electric  ifi  mercury  of  the  temperature  of  the 
k  when  the  electric  tension  is  very  strong,  the  mercury  re- 
«  to*  be  cooled  down  to  14^  or  10^^°  before  the  rod  loses  its  ex- 
ility. When  the  mercury  at  this  degree  of  cold  is  no  longer 
Ue  of  exoitiug  the  glass,  it  is  still  oapable'  of  exciting  silk  and 

I  iwilimer,  when  the  mean  temperature^  of  the  Msii  > 
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cury,  and  in  general  all  the  metals,  lose  their  power  b;  the  acttf 
of  cold  more  easily  than  in  winter. 

It  results  from  this  fact  that  a  certain  degree  of  cold  weakens  ni 
destroys  the  electric  power  of  all  bodies,  and  that  thb  degree  is  AOt 
the  same  for  all. 

Third  Fact — 1.  On  a  day  when  the  electric  tension  n  strao^ 
and  when  the  rod  is  decidedly  nq^ative  in  mercury  at  the  godumo  ' 
temperature  of  the  air,  if  we  gradually  cool  down  another  veaelof 
mercury  to  32^,  and  plunge  a  glass  rod  into  it  at  each  degnewUi 
its  temperature  sinks,  it  becomes  at  first  more  and  more  oegiAl 
the  lower  the  temperature  sinks.  If  we  continue  the  iinmernoiili 
it  comes  out  less  and  less  negative,  and  at  last  inexcitable  vitm 
the  electricity  changing  its  nature.  If  we  then  allow  the  mercsf 
and  the  rod  to  recover  the  temperature  of  the  air,  the  rod  becoHtt 
again  electric,  and  the  electricity  is  always  negative. 

The  case  is  difierent  when  we  preserve  the  mercury  at  the  tcft: 
perature  of  the  air,  and  gradually  cool  the  rod  to  32^.  Itbeoooiil 
at  first  less  and  less  negative,  then  inexcitable,  then  yoiintf^ 
at  last  inexcitable.  When  we  allow  it  to  come  to  the  tesipHMQ 
of  the  air,  it  becomes  successively  positive,  inexcitable^  and  9fr 
tive,  even  more  negative  than  at  first.  ..-^ 

The  electricity  of  the  rod,  then,  remains  negative  wbe^ 
weaken  the  power  of  the  mercury ;  and  it  becomes  positive  iA^ 
we  weaken  the  power  of  the  glass.  -.r 

2.  When  the  rod  is  strongly  negative  with  a  north  wind,  vf^ 
a  time  when  the  thermometer  in  the  open  air  is  17t^9  if  wee4# 
to  the  open  air  a  glass  rod  of  the  size  of  roll  sulphur,  aodif^ 
take  care  to  carry  it  into  the  room  every  minute,  plunging  *i(^ 
lime  into  mercury  of  the  temperature  of  the  room,  it  coflDCsM^I 
first  less  negative,  then  inexcitable.  Some  time  after  ii^f/S^ 
positive,  and  again  inexcitable.  By  and  by  it  appears  weakly Pn. 
tivcy  and  then  finally  inexcitable.  It  is  in  vain  after  this  tol^  j, 
exposed  to  the  cold ;  no  electricity  appears  when  it  is  pluqg^^^ 
the  mercury.  When  we  allow  it  to  recover  the  temperature  rf  ]■  t 
room,  plunging  it  at  intervals  into  the  mercury,  we  see  it  becoBWf 
successively  positive,  inexcitable,  negative,  inexcitable,  po"'^ 
inexcitable,  and  at  last  negative,  as  before  the  experiment.         . 

We  can  at  all  seasons  obtain  the  same  result  by  cooling  tb^'^l 
by  repeated  doses  of  ether. 

When  the  rod  is  going  to  change  its  state,  the  new  el 
begins  always  at  one  of  the  extremities,  while  the  old  still 
at  the  other.     These  two  electricities  are  separated  from  eack' 
by  an  inelectrical  space.    It  is  in  such  a  case  that  the  rod  co0Ci  j^ 
of  the  mercury  sometimes  positive  at  the  top  and  negative  ^W 
bottom,  sometimes  negative  at  the  top  and  positive  at  thehottt%, 

3.  When  the  rod  is  naturally  inexcitable  in  the  mercuiti  '^9 
mercury  and  the  glass  are  both  without  power  when  ruhoed^ 
flannel,  and  if  we  cool  the  rod  with  ether,  it  becomes  weakly  "P* 
five  in  the  meicutj,    M  ^^xbavs^  lak^viU.  ca^le  of  hif^ 
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Jdectrie  with  wool  and  the  rod  alone  without  power,  it  becoUies,  on 
the  contrary,  positive  when  it  is  cooled.  In  these  two  cases  it  is 
found  inexcitable  when  it  returns  to  the  temperature  of  the  air. 

The  nascent  electricity  of  the  rod,  then,  la  negative  in  the  mer- 
cuiy  when  the  latter  is  naturally  without  power,  and  ppsitive  when 
it  still  preserves  power. 

.4.  The  electricity  produced  by  friction  with  wool  is  equally  su»* 
iQeptible  of  changing  its  nature  when  we  cool  the  substance  rubbed. 
I  lave  allowed  a  large  rod  of  glass  to  cool  in  mercury  to  14^  at  a 
time  when  it  was  strongly  positive  upon  rubbing  it  with  wool.  After 
Staking  it  out,  I  rubbed  it  from  time  to  time  on  the  sleeve  of  my  coat, 
as  it  recovered  its  temperature.  At  first  it  was  inexcitable ;  some 
time  after  it  was  pretty  strongly  negative ;  at  the  end  of  some  mi- 
nutes it  became  inexcitable ;  finally  it  showed  itself  positive,  and 
continued  so.  Sulphur  and  wax  treated  in  the  same  way  appeared, 
on  the  contrary,  positive,  then  inexcitable,  and  then  negative,  as 
Ujual.  When  the  temperature  of  the  external  air  is  23^  or  21^,  we 
01^  obtain  the  same  results  by  exposing  these  substances  to  the 
^la  dl  the  atmosphere. 

'^'  TVom  this  feet  it  results  that,  if  we  progressively  weaken  the 
power  of  glass,  while  we  preserve  that  of  mercury  at  a  constant 
degree  of  force,  the  electricity  of  the  rod  becomes  successively 
{S&rtive,  negative,  and  positive,  according  to  its  degree  of  relative 
.weakness. 

^^'  FluUrik  EucL — Artifidal  heat  produces  on  the  electric  power 
itittiilar  efli*cts  as  artificial  cold  does. 

,,  J'.  If  we  gradually  heat  a  glass  rod  when  it  b  naturally  very  elec- 
yHSf  and  at  each  degree  of  heat  acquired  we  plunge  it  into  mercury 
'lit  the  common  temperature  of  the  atmosphere,  it  becomes  the  more 
SbkHtic  the  more  its  temperature  is  elevated  above  that  of  the  mer- 
!^aj.  When  we  allow  it  to  cool,  its  electricity  again  diminishes^ 
afld  returns  gradually  to  its  original  state. 

""^  The  case  is  different  when  we  heat  the  mercqry,  and  allow  the 
fbd,  to  remain  at  the  temperature  of  the  atmosphere.  The  rod 
tones  out  of  the  mercury  so  much  the  more  feebly  electrified  the 
tegher  the  temperature  of  the  mercury  is  elevatea  above  its  own. 
It  must  be  understood,  however,  that  this  effect  takes  place  only 
'daring  fhe  two  or  three  first  times  that  the  rod  is  plunged  into  the 
mercury;  for  if  we  continue  the  process,  the  rod  becomes  more  and 
fttMfe  electric  in  proportion  as  it  becomes  hot.  Its  electricity,  how- 
ler, is  much  weaker  than  that  which  it  acquires  when  it  is  hot, 
2^'d  the  mercury  cold. 

^>^  It  seems  surprising  that  hot  glass  becomes  so  electric  in  cold  mer- 
Iraryi  and  cold  glass  so  little  in  )iot  mercury.  But  we  must  consider 
^'jAU  If,  in  the  conflict  of  the  two  opposite  forces,  the  one  is  natu- 
nil  superior  to  the  other,  the  effect  produceH  ^o  increase 

Jhep  the  superior  force  is  ipcreased,  and  dimip'  i  contrary, 

Mi<fD  the  inferior  force  is  augr^«*n**id. 
'"^V:  When  glass  and  mere*  wturally  \  ^Vm^  isoitV) 
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the  other,  if  we  heat  only  the  rod,  frequently  the  incre^^'^f^*^ 
single  degree  of  heat  is  sufficient  to  produce  electricity.  Fn^'T^'"*^^^^'! 
Q?y  sometimes  4%  and  sometimes  8  ,  are  required  accordiim  S '^^S  ^^^ 
degree  of  inexcitability.  But  when  we  heat  the  mercury  oc^  only,  i 
must  raise  it  4°,  8%  16%  or  32°,  higher  than  the  rod  bcfc3?^^fore«l« 
tricity  is  excited  by  a  single  immersion. 

The  electric  power  of  mercury  to  act  on  that  of  glas  rK  ^  require 
therefore,  four  times  more  force  than  is  necessary  for  that  ^'  ^t  of  gk 
to  act  on  mercury,  iience  the  electric  power  of  glass  is  tx^^  ^  ^^^ 
mercury  ::  2  :  I.  -  , 

Fift/i  Faci.—i.  I  have  said  that  on  heating  the  rod  its  eUM^^"^*^"°^ 
augments  progressively.     This  is  the  case  only  to  212°.  ^  ,.  ^7"* 

tliat  degree  the  electricity  of  the  rod  in  the  cold  mercury  ditsrM  -■■  'n}imsflc 
more  and  more,  and  disappears  entirely  at  about  410°.     Wtf  ^^^^-^1 
inexcitable  at  this  degree  of  heat,  if  we  allow  it  to  cool,       <«-  *\Aggp^ 
not  fail  to  become  electric,  and  to  recover  nearly  its  original -^^ 
ol  intensity.  ^t 

Whatever  be  the  natural  tension  of  the  electric  power,  t^^      .  ^ 
rod  comes  out  equally  inexcitable  from  the  two  first  immewi^^        -^ 
mercury  of  the  temperature  21 2°  or  257°.     I  wy  from  the  ^ 
immersions,  for  it  appears  electric  at  the  following  immerel 
soon  as  it  becomes  hot. 

We  must  observe  that  when  the  hot  rod  b  inexcitable  %- 
mercury  at  534°,  it  is  still  electric  in  mercury  of  the  tera 
of  140°;  and  that  when  the  cold  rod  is  inexcitable  in  mercf^' 
the  temperature  25/°,  a  rod  heated  to  302°  does  not  cease   ^^ 
electric  in  it.     The  inexcitability,  therefore,  which  takes  pl^^^^^ 
these  two  circumstances  is  not  the  result  of  the  destruction  o^  f  g.^ 
of  the  two  powers  by  the  heat,  but  of  a  momentary  equiUlf  ^^  ^ 
between  the  two  forces  which  act  against  each  other;  and  this    ^ 
librium  is  equally  produced  here  either  by  increasing  the  w 
power,  or  by  giving  to  the  strongest  an  excessive  increase  of  foC 

2.  Heat  does  not  always  act  as  a  force  increasing  the  tensioc^ 
certain  circumstances  it  has  the  property  of  weakening  it. 

During  the  time  of  strong  tension,  if  we  heat  in  winter  a 

rod  se  as  to  make  it  red  hot,  and  if,  after  keeping  it  in  that  he^ 

some  time,  we  allow  it  to  cool  down  to  the  temperature  of  ti^ 

it  is  no  longer  excitable  in  mercury,  or  it  is  so  only  very  weakly  —  4 

summer  we  may  obtain  the  same  result  by  heating  only  to  410  .         ^ 

is  not  possible  in  winter  to  weaken  in  this  manner  the  power  ^^  j| 

mercury,  because  we  cannot  raise  its  temperature  higher  than  34r^*   ('^ 

But  in  summer  it  is  only  requisite  to  heat  it  for  an  instant  to  l(S7^t^    '^ 

find  it  less  excitable  when  cold  than  it  was  before.  ^ 

There  is,  however,  a  method  of  weakening  the  power  byaier;       ^ 

small  degree  of  heat  even  during  a  time  of  strong  tension  in  iriater,       ^^ 

If  we  expose  for  several  hours  mercury  to  the  cold  of  the  atHKX-      ii 

phere  when  the  air  is  at  32°,  and  a  cold  wind  blowing ;  and  if  we     %.  ^ 

plunge  into  it  now  and  then  a  glass  rod,  it  always  conies  out  electric.     \^^ 

But  its  electricity  is  mueVi  vie»kei  v^^vxAiiktSckst  eud  than  at  the  be-    ^  < 
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ginning.  If  we  now  bring  the  mercury  into  a  room  where  the 
lempeiature  is  46^  or  50^,  and  then  plunge  the  rod  into  it,  we  are 
much  surprised  to  find  it  inexcitable.  On  exposing  the  mercurr 
again  to  the  open  air,  it  si^eedily  recovers  its  power,  and  loses  it 
again  when  brought  into  the  room. 

If  we  cool  a  glass  rod  to  32^,  or  lower,  at  a  time  when  it  is 
naturally  very  electric,  and  then  bring  it  suddenly  to  the  fire  to  raise 
its  temperature  to  86^  or  140%  we  find  it,  when  cooled  again,  in- 
excitable  in  mercury ;  or  if  it  is  still  electric,  its  electricity  has 
changed  its  nature.  This  shows  that  its  power  has  no  longer  the 
same  ratio  of  force  to  that  of  mercury.  This  diminution  does  not 
take  place  when  we  allow  it  to  return  of  itself  to  the  temperature  of 
the  air.    In  that  case  it  is  more  electric  than  before  the  cooling. 

All  that  I  have  said  of  glass  in  this  fifth  fact  and  in  the  fourth  is 
oommon  to  sealing-wax,  sulphur,  silk,  and  wool,  some  trifling 
differences  excepted. 

Thus  we  may  say  that,  if  the  first  efiect  of  heat  is  to  increase  the 
tension  of  the  electric  power,  the  second  and  subsequent  efiect  is  to 
lepresa  the  expan»ve  force  by  bringing  it  nearer  the  centre  of  acti- 
vity of  the  attraction ;  and  this  effect  is  produced  with  so  much  the 
more  fiicility  the  rarer  the  fluid  is. 

Heat,  then,  acts  on  the  electric  power  in  the  way  of  attraction 
by  opposing  its  expansion ;  and  cold  in  the  way  of  an  expansive 
farce  by  favouring  its  developement. 

Sixth  Fact. — ^fhese  difierent  impressions  of  heat  do  not  merely 
modify  the  tension  of  the  electric  power ;  they  change,  likewise, 
the  nature  of  the  electricity. 

•  1.  If  we  gradually  heat  the  rod  to  212%  when  it  is  strongly 
oegfttive  in  mercury,  and  at  each  degree  of  elevation  plunge  it  into 
mercury  at  the  temperature  of  the  atmosphere,  it  always  comes  out 
more  and  more  negative.  If  we  gradually  heat  the  mercury  in  its 
torn,  and  plunge  the  rod  (at  the  temperature  of  the  air)  into  it  at 
every  10^  of  elevirtion,  it  comes  out,  on  the  contrary,  inexcitable 
at  176%  and  positive  when  the  temperature  rises  to  212^.  If  we 
idlow  it  to  get  hot  in  the  mercury,  it  becomes  again  negative. 

II.  When  the  rod  heated  to  21 2°  is  strongly  negative  in  the  cold 
mercury,  if  we  continue  to  heat  it,  its  negative  state  diminishes  by 
little  and  little.  At  410°,  or  about  that  temperature,  it  becomes 
inexcitable  in  winter.  Beyond  that  degree  it  comes  out  positive, 
b^inning  at  the  bottom  of  the  rod.  If  we  raise  the  temperature 
still  higher,  the  rod  becomes  inexcitable,  and  does  net  recover  its 
electric  state  again.  In  summer,  after  having  become  positive,  it 
passes  a  second  time  to  the  negative  state ;  nor  is  it  necessary  to 
heat  it  so  much  as  in  winter. 

When  the  cold  rod  comes  out  positive  from  mercury  at  212^  at 
the  first  immersion,  if  we  continue  to  heat  the  mercury,  and  always 
keep  the  rod  at  the  temperature  of  the  air«  **  ^"'^mes  inexcitable, 
and  continues  so  till  the  mercury  is  hea>  boiling  point. 

Mercury,  then^  heated  to  317^  has  net  M  ;ce  to  \SAk&>SB«. 
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rod  pass  to  another  electric  state;  nor  is  it  possible  td  iocrane  it 
.further.  But  if  we  cannot  augment  its  force  by  beat,  we  cao  in- 
crease it  relatively  by  weakening  that  of  glass  by  cooling  it.  We 
tlien  see  the  rod  becoming  successively  nq;ative,  inezcitabie,  and 
positive. 

Thus  by  increasing  the  power  of  the  glass  the  rod  becomes  sue- 
cessively  negative,  positive,  and  negative,  according  to  its  degree  of 
relative  force ;  ana  by  increasing  that  of  the  mercury,  or,  wbidi 
comes  to  the  same  thing,  by  diminishing  that  of  the  glass,  it  be- 
comes successively  positive,  negative,  and  positive,  according  to  its 
degree  of  relative  weakness. 

3.  The  rod  passes  successively  through  all  these  states  in  the 
■  course  of  the  year,  when  its  ppwer  begins  to  appear.  It  is  in  winter 
that  it  appears  nascent,  successively  positive,  negative,  and  positite, 
according  to  its  degree  of  relative  feebleness ;  and  it  u  in  summer 
that  it  is  successively  negative,  positive,  and  negative,  according  to 
its  degree  of  relative  force. 

When  the  nascent  electricity  of  the  rod  in  mercury  commeoees 
by  being  positive,  it  becomes  inexcitable  and  negative  by  heating  it 
a  few  degrees.  When  it  commences  by  the  negative  states  it  ber 
comes  successively  positive,  inexcitable,  and  negative,  in  proportioD 
as  we  heat  it.  When  it  appears  by  the  second  state  positive,-  we 
.  make  it  become  by  heating  it  successively  negative,  inexcitible, 
positive,  inexcitable,  and  negative. 

Whatever  is  the  state  of  the  nascent  electricity  of  the  rod  in 
winter,  it  comes  out  of  mercury  of  the  temperature  140°,  orbigher^ 
-  almost  always  inexcitable  after  the  first  immersion.  Then,  in  pror 
portion  as  it  acquires  heat,  it  becomes  electric,  and  changes,  its 
electricity  once  or  ot'tener,  according  to  the  state  from  which  it 
set  our. 

If  we  gradually  heat  the  rod  in  summer,  when  its  nascent  elec- 
tricity in  mercury  appears  in  the  first  state  negative,  it  become 
successively  positive,  inexcitable,  and  negative.  When  it  com- 
mences by  the  positive  state,  it  becomes  negative  on  heating  it,  sad 
does  not  go  further.  When  it  commences  by  the  second  state 
negative,  it  may  become  inexcitable  by  heating  it;  but  it  stops 
there.  , 

When  the  nascent  electrical  state  of  the  rod  is  negative  io 
summer,  it  always  comes  positive  out  pf  mercury  heated  to  140°, 
and  it  becomes  negative  on  heating  it.  If  it  is  naturally  positive,  it 
comes  out  negative,  and  it  remains  in  that  state,  on  heating  it,  till 
the  end  of  its  cooling,  when  it  appears  very  weakly  positive  before 
becoming  inexcitable. 

Thus  in  developing  the  powers  the  electricity  of  the  rod  changes 
its  nature  once,  twice,  or  thrice,  according  to  the  respective  state  of 
the  forces  at  the  moment  of  development ;  and  in  all  cases  it  termi- 
nates by  being  negative  when  the  two  powers  are  equally  developed. 

4.  The  two  powers  may  be  inexcitable  the  on^  by  the  .other, 
ilmigh  ^aob  m^y  be  ve^dexed  vfe^ikly  electrieal  by  friction  vwifb 
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^  vooL  In  this  cste  the  rod,  being  heated  some  degrees^  and  idunnd 
into  coM  mercury,  always  becomes  negative.  The  same  rod  being 
ODldy'  and  pluogeid  mto  mercury  heated  a  few  degrees,  becomes,  on 

•  .jiht  other  band,  positive.  The  hot  rod,  after  having  been  negative 
in  cold  mercury,  is  still  susceptible  ot  passing  into  the  positive  state 
vhen  heated  to  a  higher  temperature. 

There  are,  then,  two  positive  states :  the  one  takes  place  when 
.the  power  of  the  glass  is  inferior  to  that  of  the  mercury,  and  the 
<fther.wheii  the  power  of  the  glass  enjoys  too  great  a  superiority 
over  that  of  the  mercury.  As  this  last  positive  state  is  preceded,  as 
well  as  the  first,  by  a  momentary  equilibrium  of  forces,  it  can  onlj 
be  the  efiect  of  a  new  weakening  of  the  power  of  the  glass  produced 
bj  the  immenion,  by  its  too  great  expansion  compared  to  that  of 
4he  mercury,  and  by  the  subsequent  revulsion  of  the  last.  The 
ixrsitive  state,  then,  is  the  partition  of  the  most  feeble  power,  or 
o£.  that-  which  becomes  so  by  the  result  of  tlie  pressure. 

5.  When  the  hot  rod  is  decidedly  negative  in  the  mercury,  if  we 
Jieep  it  a  long  time  in  that  degree  of  heat,  it  passes  to  the  positive 
aMeas  soon  as  its  power  begins  to  get  weak,  and  it  is  fiMmd  almost 
inescitable  when  it  has  cooled. 
...Sevenih  Fad. — ^Mechanical  pressures  are  capable  of 

^;  she  same  change  in  electricity. 

, .  :i:i;  If  we  merely  touch  tiie  surbce  of  mercury  with  the  convex 

end  of  a  large  stick  of  sealing-wax,  polished  glass,  or  sulphur,  vre 

:gBDcnlly  jdraw  it  back  positively  electric.     If  we  strike  the  surbce 

eC  idle  mercury  slightly  with  it,  we  render  it  inexcitable:  if  we 

^strike  with  greater  force,  we  make  it  negative.    This  experiment 

may  be  repeated  as  often  as  we  please. 

2m  When  the  powers  are  well  developed,  a  rod  of  glass  comes 
equally  negative  out  of  mercury  put  into  a  very  flat  vessel  as  out  of 
mercury  contained  in  a  conical  vessel.    When  the  power  of  the 

.  i;las8  b^ins  first  to  get  weak  in  winter,  the  rod  comes  positive  out 
oi  the  shallow  vessel,  and  negative  out  of  the  deep  one.  On  the 
contrary,  when  the  power  of  the  glass  h^ins  first  to  get  weak  in 
aummer,  it  comes  negative  out  of  the  shallow,  and  positive  out  of 
the  conical  vessel.  In  the  same  circumstances  we  obtain  tiie  same 
results  with  two  rods  of  glass  of  unequal  thickness,  and  plunged 
each  to  the  same  depth  in  the  same  conical  vessel. 

3.  If  we  press  a  rod  of  glass  over  its  whole  length,  so  as  neither 
to  communicate  heat  nor  moisture,  and  then  plunge  it  into  mercury, 
it  becomes  electric  in  it  etreo  when  naturally  inexcitable.  If  it  is 
paturally  positive  it  becomes  negative,  and  it  becomes  more  strongly 
negativ'e  than  before  when  it  is  naturally  negative. 

If,  instead  of  pressing  the  rod,  we  merely  wrap  round  it  a  dif 

linen  cloth  in  different  folds,  and  while  we  hold  tne  cloth  round  it 

draw  out  the  rod  gently  as  from  a  case,  it  becomes  positive  in  the 

mercury  after  two  or  three  such  frictions,  when  it  is  naturally  nega- 

.  ^ve ;  and  if  it  is  naturally  positive,  it  becomes  inexcitable. 

i  •  4«  When  a  large  rod  is  decidedly  negative  in  the  meceori^  VI  ^^ 
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make  a  firm  ligature  on  it  with  tape  from  its  upper  extremity  to 
within  2-J-  inches  of  its  lower  end,  and  in  this  state  plunge  it  into 
mercury,  the  naked  part  of  the  rod  comes  out  at  first  inexcitable, 
and  some  time  after  more  or  less  weakly  positive.  On  undoing  the 
ligature  we  find  the  rod  instantly  strongly  negative  in  the  mereuiy. 

So  that  when  we  apply  pressure  to  a  part  only  of  the  rod,  the 
fluid  of  the  part  not  pressed  acquires  expansion. 

5.  However  strong  the  tension  of  the  power  may  be,  if  we  press 
the  rod  with  vigour,  and  for  a  long  time,  along  its  whole  length,  it 
at  last  loses  its  power.  It  is  on  this  account  that  when  we  keep  it 
plunged  in  mercury  for  a  longer  or  shorter  time,  when  it  is  not  very 
strongly  negative  it  becomes  gradually  inexcitable,  then  posltire, 
and  at  last  finally  inexcitable. 

Eighth  Fact. — Electricity  likewise  changes  its  nature  under  the 
influence  of  the  principle  of  humidity. 

When  the  rod  is  decidedly  negative  in  mercury  during  dry  and 
cold  weather,  if  we  plunge  it  into  water,  and,  after  drying  it  with  a 
linen  cloth,  plunge  it  again  into  mercury,  it  comes  oat  positive.  If 
we  moisten  it  again,  spreading  the  water  over  every  part  of  the 
surface  with  the  finger,  and,  after  drying  it,  plunge  it  into  raer** 
eury,  it  comes  out  inexcitable.  In  proportion  as  the  moisture  evth 
porates,  either  by  leaving  it  in  the  air,  or  by  moistening  it  with 
ether,  and  allowing  it  to  evaporate,  it  becomes  successively  positive, 
inexcitable,  and  negative,  as  before  the  experiment. 

We  must  observe  that  in  this  case  the  power  is  only  weakened 
when  the  moisture  has  not  been  applied  to  the  whole  surface,  and 
that  in  the  contrary  case  it  is  destroyed. 

It  results  in  general  from  these  facts  that  the  different  electric 
states  of  glass  in  mercury  are  the  different  effects  of  two  powers 
whose  forces  are  variable,  and  frequently  change  their  ratio  to  each 
ether.  In  the  mutual  pressure  of  these  powers  it  is  the  one  whick 
is  most  powerful  at  the  instant  of  their  reaction  which  is  always 
negative,  and  it  is  the  weakest  which  is  positive.  We  increase  the 
electric  intensity  by  weakening  to  a  certain  point  the  weakest  powers 
or  by  increasing  in  the  same  way  the  strongest  power ;  because  in 
both  cases  we  increase  the  ratio  between  the  forces.  On  the  other 
hand  we  diminish  the  electrical  intensity  by  weakening  the  strongest 
power,  or  by  increasing  the  weakest ;  because  in  these  two  cases  we 
diminish  the  ratio  between  the  forces.  The  two  powers  are  inex*- 
citable  the  one  by  the  other  when  the  two  forces  are  to  each  other 
in  a  ratio  of  equality  or  in  equilibrium.  Finally,  the  electricity 
changes  its  nature  when  the  ratio  of  the  forces  becomes  inverse; 
that  is  to  say,  when  the  weakest  power  becomes  superior  to  the 
itrongest. 
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Besearches  respecting  the  Laws  of  the  Dilatation  of  Liqmds  at  all 

Temperatures*    By  M.  Bjot. 

(Read  to  the  Society  d'Arcueil,  Aug.  8,  1813.) 

Thb  knowledge  of  the  laws  of  the  dilatation  of  liquids  is  neces- 
sary 10  numerous  chemical  and  physical  investigations.  We  mutf 
be  acquainted  with  the  dilatations  of  water  to  reduce  the  specific 
gravities  observed  in  this  liquid  to  comparable  termsw  We  must  be 
acquainted  with  those  of  alcohol  to  determine  its  density  at  different 
temperatures,  or  to  make  use  of  the  thermometers  in  which  that 
subsunce  is  employed*  If  we  endeavour  to  compare  theoretically 
the  dilatability  of  different  liquids  with  each  other,  and  to  combine 
their  greater  Qr  smaller  dilatations  with  their  tendency  to  boil  or  be- 
come solid  at  lower  or  higher  temperatures,  we  shall  find  it  impos- 
sible to  do  it  generally,  or  even  to  form  precise  notions  on  the  subr 
j^cf,  until  we  have  ei^pressed  the  dilatations  by  general  formula9 
which  represent  them  at  all  temperatures,  and  which  lay  before  U9 
the  peculiarities  of  each  liquid  which  we  wish  to  examine. 

Such  is  the  object  of  this  essay.  1  shall  show  that  for  all  liquids 
whose  dilatations  have  been  hitherto  examined  the  rate  of  the  dila- 
tation may  be  represented  at  every  temperature  by  an  expressToh 
of  this  form  : — 

3;  =  a  ^  +  *  /*  4-  c  <% 

'in  which  t  denotes  the  temperature  in  degrees  of  the  mereuriil 
diermometer,  and  a,  b,  c,  constant  coefficients  which  depend  upon 
the  nature  of  the  liquid.  I  suppose  here  that  9^  is  the  true  dilatation 
fiir  unity  of  volume  reckoned  from  the  temperature  of  freesing 
water;  but  it  is  easy  to  see  that  the  apparent  dilatation  followa 

*  similar  laws;  for  if  we  represent  the  apparent  dilatation  by  A^y  and 
denote  by  K  the  cubic  dilatation  of  the  vessel  in  which  we  observe 
the  liquid,*  we  have  in  general 

A,  =  3;  -  K  /, 

At  lca«t  if  we  neglect  the  square  of  the  coefficient  K,  which  may  bf 
4l}mo8t.  always  done,  as  the  dilatation  of  solid  bodies  is  extreme^ 
aipall. 

l^%  us  suppose  that  the  primitive  volume  of  the  liquid,  being  1 
wbep  1  =  0,  occupies  at  4-  /  degrees  a  number  of  divisions,  X,  in 
the  vessel  whose  cubic  dilatation  is  K.  This  number  of  divisioof 
will  correspond  with  a  greater  capacity  than  when  /  was  equal  to  o. 
It  will  correspond  to  the  capacity 

«  What  I  mean  by  ci|liic  dilatation  here  is  the  triple  of  the  linear  dilatation. 
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tod  as  by  tupposidon  it  is  equal  to  1  +  3;,  since  3^  b  the  true  dila- 
ttttioQ  for. iioity  of  volume^  we  ha?e 

X  {1  +  K  ^  +  ^}  =  1+3;. 
This  gives  as 

llie  first  term  of  this  expresnon  is  the  primitive  volume  at  0^;  the 
second  is  the  apparent  dilatation  A^*    We  have^  therefore^ 

>,  -  K  f ^ 

A    —  »* 

Tb«  te^m  affected  by  £^  is  absolutely  insensible  in  the  most  exact 

.'.'■.■ 
observaltioQS  on  the  dilatations  of  liquids  made  in  glasb  vessels  be- 
tween the  temperatures  of  <—  15®  and  +  100**.    If  we  neglect  1t^ 

wehavie 

^        »t  -  K  < 

k  Talue  whieh^  neglecting  the  square  of  K>  and  the  product  of  K 
by  >, ,  biBicomes 

A,  =  3;-K/, 

as  we  have  supposed  above. 

To  establish  the  preceding  law,  and  determine  the  cocsfficienti 
^^y  €f  relatively  to  different  liquids,  I  shall  make  use  of- a  set  of 
experiments  made  with  great  care  by  Deluc  on. the  dilatation  <{ 
nine  liquids,  with  which  he  had  constructed  thermometers,  which 
he  regulated  in  freezing  water  and  boiling  water,  marking  0®  at  the 
first  point,  and  80°  at  the  second,  and  dividing  the  interval  into  80 
equal  parts.*  It  is  true  that  some  of  the  substances  which  he  em- 
jjoyed  boil  in  the  open  air  at  temperatures  below  that  of  boiling 
water ;  but  this;  was  not  the  case  in  his  thermometers,  because  be 
had  perfectly  freed  them  from  air.  Rectified  alcohol,  which  boils 
in  the  open  air  at  about  165®,  when  freed  from  air,  and  inclosed  iii 
a  close  tube,  mtiy  be  heated  to  212°  without  boiling,  and  it  eon* 
noes  still  toacqiiire  beat  and  to  dilate  even  at  that  pmnt  and  beyond 
it«  It  is  easy  to  ^e  the  reason  of  this  phenomenon  from  Dalton'i 
theory  of  the  formatirai  of  vapours;  but  here  I  shall  satisfy  mysetf 
with  considering  it  as  a  fact.  The  following  table  exhibits  IMiic% 
<|^periments : — 

*  Recberches  snr  les  Modlfic^loni  de  TAtiaMphere,  tom«  1. 
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m 


a 

1. 

-1 

• 

■B 

h 

■5 

*l 

o 

11 

is 

^1 

I 

F 

f? 

t 

s 

1" 

J* 

s 

s 

S' 

i' 

1 

su 

80 

80 

m 

80 

80 

80 

80 

74fi 

14-7 

74-S 

741 

73-2 

71-6 

69-4 

ma 

6S-8 

68-4 

6T8 

661 

68-9 

64-4 

64-3 

63-3 

68-6 

61-9 

60-6 

558 

593 

S9-I 

58-5 

56-8 

47-7 

54-8 

53-9 

533 

51-6 

50-T 

49-1 

40-6 

498 

48-a 

48-3 

46-6 

4S-3 

4a'6 

34-4 

Ah 

440 

43-6 

43-4 

40-8 

38'4 

88-4 

39'« 

38-6 

38-4 

36  3 

,15-1 

33-3 

83-0 

34-8 

sse 

33-5 

31-3 

30  3 

S8-4 

18-0 

88'T 

88-6 

86-5 

25-8 

83-9 

136 

S3-8 

S3-3 

81-9 

81-0 

19-4 

9-4 

w 

19-S 

IS'9 

19-0 

17'8 

ie-5 

15-S 

4-I 

14-t 

14-S 

18-8 

188 

IM 

S-4 

9-5 

9-3 

9-4 

8-4 

7-9 

7-1 

1'6 

4-6 

4-7 

4-2 

3>1 

3-4 

1-0 

0 

00 

0-0 

0-0 

00 

0-0 

0-0 

0-0. 

Now  if  we  repreaent  by  Uj  the  number  <^  dcgreea  iDdicUed  by 
ptch  of  these'  thermometen,  when  T  ia  the  tuuBber  indicated., bx 
the  mercurial  thermoneter  divided  into  80  parti,  wenuy  npreKOt 
dU  these  experiments  by  the  general  formula 

I>r  =  AT  +  BT*+  CP 

A*  B,'C,  being  arbitrary  constant  quantities,  diflerent  for  each 
liquid,  the  values  of  which  for  the  liquids  observed  by  Delnc  are 
i^en  in  die  following  table  :— 


Sltfiitial  oil  df  camomile 
Rneiiiisl  ali  of  thyme- . . . . 
W>lcr  nlaiMed  wilk  nit 

llfaag  alcokol 

One  pari  alcohol  and  one  « 
pile  partalctthoi  and  three 


ValBM  af  the  cMacienti. 


■t-l-000000 

+0-950667 
+  0-980148 
-<■  0-949396 
■l-O-SSOOOd 
+  0-184000 
+0-70SS33 
+  0410333 


+  0-0000000 
+  0-0001500 
+  0-00130S6 

-oooonei 

-•■  0-0080815 


■HO^Kieisoo 
+o-oi6wn 
-fo-oisaouo 


-u-oooooieei 
-o-ooooossw 

+  0-000010000 


To  show  the  agreement  of  these  results  with  observations,'  Unatt 
calculated  the  value  of  D^  ^7  ^■^^  formula  for  each,  of  Ute  liquids 
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fcomi^O^  to  10^,  and  I  have  coin{>ared  them  with  the  numbers  ob- 
served by  Deluc.    This  is  the  object  of  the  following  tables : — 

Calculation  of  the  Olive  Oil  Thermometer  from  the  Formtda 
Vr  =  0-950667  T  +  O-OOO^S  T»  —  000001667  T' 


Degrefi  of  mer- 

Degrees of  the  olive  oil  thermometer. 

Liquid. 

curial  therm. 

T 

Calculated. 

Obsenred. 

Differences. 

- 

60 

80-00 

80-0 

0-00 

70 

69-04 

69''4 

—0-24 

60 

59-57 

59-3 

—0-07 

OUra 
oil. 

60 

49-20 

49-2 

0-00 

40 

39-12 

39-2 

+  0-08 

80 

;    29-15 

29-3 

-I-0-15 

20 

19-30 

19-3 

0-00 

10 

9-58 

9-5 

\  -008 

0 

■ 

0-00 

0-0 

0-00 

M»  Deluc  at  different  times  put  the  olive  oil  thermometer  into  » 
freezing  mixture  which  sunk  the  mercurial  thermometer  to  — 14^ }. 
and  he  says  that  the  oil  thermometer  stood  nearly  at  the  same  degree 
a»  loiTg  MS  the  xAl  continued  liquid.  This  result  agrees  with  our 
i)rmufo;  for  if  we  suppose  T  =  —  14,  the  formula  gives  Dj  — 

-^is^m.  / 

But  when  the  oil  began  to  solidify,  the  oil  thermometer  sank  all 
at  once  much  more  than  the  mercurial  thermometer.  The  oil  sank 
altogether  into  the  bulb.  It  was  obviously  the  congelation  that  pro- 
duced this  sudden  eflbct ;  for,  after  it  had  taken  place,  if  the  tem- 
perature was  elevated,  the  mercurial  thermometer  began  to  rise  im- 
mediately ;  but  the  oil  thermometer  remained  stationary  for  a  consi- 
derable time ;  no  doubt. the  time  necessary  to  liquify  the  oil.  When 
once  melted,  the  oil  speedily  rose  as  high  as  the  mercury,  and  con- 
tinued its  usual  dilatation.  Deluc  supposes  that  it  was  the  absence 
of  air  which  enabled  the  oil  to  acquire  so  great  a  degree  of  cold 
without  freezing,  though  it  would  have  congealed  in  the  open  air ; 
but  it  appears  from  the  experiments  of  Sir  Charles  Blagden  that 
neither  the' exclusion  of  air  nor  restore  absolutely  necessary  for  this 
effect,  though  they  may  contribute  to  it. 

We  see  by  these  phenomena,  1.  That  olive  oil  in  certain  circum'- 
stances  aasy  be  cooled  down  much  beyond  its  ordinary  degree  of  con- 
gelation without  freezing.  2.  That  it  diminishes  in  bulk,  like  mer- 
cury, when  it  freezes.  This  is  quite  obvious,  as  the  frozen  portions 
sink  to  the  bottom  of  the  vessel.  3.  That  to  the  very  moment  of  its 
{becoming  solid  it  continues  exactly,  or  very  nearly,  to  contract  ac- 
to  tite  ustial  law.  This  appears  to  be  the  case  with  mevcuv]^ 
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from  Mr.  CaveDdith'f  diicuisioo  respecting  Hutcfain't  cxpeiimeilli 
at  Hudson's  Bajt* 

We  see  from  this  that  the  oil  in  cooling  to  any  degree  whatever 
cannot  hare  an  apparent  maximum  condensation  (as  is  the  case 
with  water),  at  least  in  glass  tubes.  This  is  shown  l^  our  formula ; 
for  this  maximum  would  take  place  when 

This  gives  us 

0  «=  0-950667  +  00015 T  -  0-000005  T* 

an  equation  the  roots  of  which  are 

T  =  -  811-1®;  T^  :=  +  61M** 

That  is  to  say^  that  if  the  oil  could  remain  liquid  at  these  tempera* 
tures,  and  continued  to  dilate  according  to  the  sanoe  law,  it  wovld 
have  an  apparent  ma»mum  of  condensation  when  cooled  down 
311*1  below  0,  and  an  apparent  maximum  of  dilatation  when 
heated  to  61 1*1  above  zero.  But  these  points  are  too  much  beyond 
die  limits  of  the  observations  on  which  our  calculations  are  founded 
to  warrant  the  extension  of  the  formula  to  them.  We  may  con- 
clude that  olive  oil,  as  long  as  it  remains  liquid,  continues  to  con- 
dense by  cooling,  and  that  it  freezes  without  dilating,  as  is  con- 
firmed by  observations. 

Let  us  now  proceed  to  the  essential  oil  of  camomile*    For  it  we 
have 

Dt  k  0*9204416  T  +  00013056  T*  -  0*000003889  T 

The  following  table  shows  the  agreement  of  the  results  of  the 
formula  with  observation  : — 


Mercarial 

Decrees 

of  the  oil  of  camomile 

Liquid. 

thermo- 
neter. 

thermometer. 

T 

Calculated. 

Observed. 

Difference. 

80 

80-00 

80*0 

0-00 

70 

69-49 

69-5 

+  0-01 

60 

59-09 

59-1 

+  0-01 

Essential 

50 

48-80 

48-8 

0-00 

oil  of 

40 

38-66 

38-6 

-0-06 

camomile 

30 

28-68 

28-7 

— oot 

20 

18-90 

18-9 

0-00 

10 

9-30 

9-3 

0-00 

0 

0-00 

0-0 

0-00 

We  see  that  in  this  case  the  formula  is  as  exact  as  observatioa 
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kadf.  It  follows  in  this  case,  likewise,  that  the  oil  hai  na-maxiflfiuiD 
of  condeosatioD ;  for  the  equation  of  this  maximam  is 

0  =  0i>2044l6  +  0-002612 T  —  0-000011667  T« 

the  roots  of  which  are 

T  =  -  189^  T'  =  +  413^ 

values  too  remote  from  our  experirpents  to  induce  us  to  consider 
them  as  applicable.  We  see  that  thfs  oil^  likewise,  congeals  without 
dilating* 

Let  us  examine  in  the  same  way  the  essential  oil  of  thyme.    For 
it  we  have 

Dt  =  0-949336  T  -  0-0001667  T*  -f  0-0000  T^ 

.  The  following  table  shows  the  agreement  of  the  formula  with 
experiments ;— » 


Mercurial 

OUof 

thyme  tbermometer. 

Liquid.. 

tlwriD* 

T 

Calculated. 

Observed. 

DiflTerence. 

80 

80-00 

80-0 

0-00 

70 

69-07 

68-8 

-0-27 

60 

58-52 

58-3 

^0-22 

Essential 

50 

48-30 

48-3 

0-00 

oil  of 

40 

38-35 

38-4 

+0-05 

thyme. 

30 

28-60 

28-6 

0-00 

20 

19-00 

19-0 

0HX> 

10 

9-48 

9-4 

-0<» 

0 

0-00 

0-0 

.     0-00 

Here  the  agreement  is  very  satisfactory.  There  is  no  maximmn 
of  condensation ;  for  the  equation  which  that  maximum  would 
give  is 

0  =  0-949336  —  0-0003334 T  +  000003  T» 

the  two  roots  of  which  are  imaginary.  Hence  that  oil  will  congeal, 
like  the  last,  without  dilating. 

We  now  come  to  water  saturated  with  common  salt.  For  it  we 
have 

Dt  =  0-820006  T  +  0-0020275  T«  +  0-000002775  T» 
The  comparison  of  t]\is  formula  with  observation  is  as  follows  ^^ 
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lltM. 

Mercurial 

ihetm. 

T 

Salt 
CaicQliiled. 

water  ibermo 
Objtrved. 

neler, 
Dlflerencc. 

8b 

sb-ob 

80-0 

0-ob 

Waier 

safuraled 

«lfh 

70 
60 
50 
40 
30 

GS-39 
57-10 
4S-42 
36-22 
26-50 

63-1 

Si 

36-3 
26-5 

+0-U 

0-00 

+0-18 

+0-0S 

0-00 

salt. 

20 
10 

17-23 
S-41 

17-3 
8-4 

+0-07 

-001 

0 

0-00 

0-0 

0-00 

-10 

-8-00 

-8-0 

0-00 

The  a^einenk  of  observation  with  the  formula  is  a>  exact  as 
could  be  deaiiM,  Id  thia  cue  the  coatractioD  was  observed  below 
zero  by  means  of  freezing  mixtures,  and  we  see  that  calculaiioa 
agrees  wiih  experiment  at  that  point  likewise.  This  solution  con- 
geals, also,  without  dilating;  for  thie  equation  of  the  maximum  is 

0«  0-820006  +  0-004055  T  +  0000008325  T» 
the  two  rdottt  of  which  Are  imaginary.  Hence  water  saturated  with 
common  teh  loses  the  property  of  dilating  before  it  becomes  solid. 
It  would  be  interesting  to  verify  this  result  by  experiment;*  for, 
though  it  is  founded  on  a  strong  analogy,  since  the  law  of  dilatatioa 
hpldsat  —  10°  Reaumur,  yet  it  CBD  be  considered  only  in  the  light 
ttli  ^ery  pVobkble  hypothesis.  But  to  make  the  experiment  exactly, 
the  thermoinieter  should  be  completely  freed  from  tiir,  aiid  it  should 
Bt  eoolM  ^Kfwi;^,  that  the  litjuid  may  remain  fliiid  even  wh^ii  below 
the  tnet'mg  point. 

Sir  Charl^  Blagdeo  made  ah  observation  of  this  kind,  of  which 
an  account  is  given  in  his  interesting  memoir  on  the  degree  of  Uie 
congehition  pf  water ;  but  the  solution  which  he  employed  was  not 
ialorated.     It  contained  4-8  ports  of  Water  for  one  of  salt.     Cuja- 

S"'  liep^tly  iU. congelation  took  place  at  —  10-37°)  according  to  tjie 
wliich  Blagden  discovered.  This  solution  contracted  in  cooling 
fc.  —  6"6}  i  but  vfhea  cooled  down  to  —  7-55°,  it  appeared  (9 
^ate  ^^bly.  These  limits  ai;e  considerably 'above  —  10°,  at 
if^ich  Dielue  p'ieo  tbe  saturated  solution  which  formed  his  thermo- 
ineter.  Hence  the  experiment  of  Blagden  eannvt  io  tbe  least  jn- 
)iur^  ^e  law  which  we  have  found  for  the  solution  which  Deluc 
employed.  It  is  very  likely  that  a  certain  proportion  of  salt  deprives 
water  St  the  ph>[^rty  of  dltatin^  befoit  congelation,  arid  that  a 

*  &DCh  to  uperiintDt  coold  bardly  be  made,  as  waler  pfliu  iritb  iti  iolt  in  tte 
■Rarcon^dg._T. 
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smaller  proportion  doe^.not  produce  this  effect.  This  baj^jew  vyitb- 
mixtures  or  water  and  alcobplf  as  will  be  seen .hete^er*-  !  ...'] 
I  proceed  to  highly  rectifif^  alcohol. .  The  alcojid  used  fayXlfel^- 
w&s  sufficiently  strong  to  set  fire  t'6.^unpow,der|*over  whicjb  it,.w«i^ 
burned.  This  is  the  way  in  which  Deli^c  characteri:&es  it.  1^, 
found  thaty  though  not  quite  so  strong,  provided  the  proportion. ot. 
water  in  it  was  small,  tlie  same  resjilts  n^ly  were  obtmned.  The.', 
following  is  the  formultf  for  this  alcohol : —  *  ^^ 

Dt  =  0784.T  +  0*00208  T«  +  OK)000077iS.T*   - 

Its  agreement  with  observation  will  be  seen  by  the  fbllowiajf 
table:—  '  ' 


^ 

•■  •■'.  -^t 

* 

Liquid. 

Mercurial 

therm. 

T 

Alc( 
Caleulafed. 

>bol  therm«me1er. 

• 

Observed.  [  Difference. 

SO 

80-00 

80-0 

000 

70 
60 

6773 

56-20 

67'S 
56-2 

+0-07 

0-00 

50 
40 

45-37 
35-09 

45'3 
35-1 

-0-07 

+  0-01 

30 

25-60 

25-6 

0-00 

20 
10 

I6-57 
8-05 

16-5 

7-9 

-0-67 
-0-16 

f 

0 

0-00 

0-0 

0-00 

-10 

-7'fi4 

-77 

+0-06 

We  see  that  the  calculated  quantities  agree  with  those  observed, 
and  this  holds  below  zero  as  well  as  above  it.  Tlie  law  of  the 
dilatation  &f  t^is  alcohol  does  not  indicate  a  retrogradation.  For 
supposing  Dt  a  maximum,  we  obtain  the  following  equation  ;— 

0  =  0-734  +  0-00416  T  +  0-00002325  T« 

I-  •  ■*      ..  •        ' 

the  two  roots  of  which  are  imaginary. 

The  value  of  Dt  given  by  our  fora>uU'  will  be  very  convenieot' 
for  determining  the  correspondence  of  the  mercurial  and  alcohol*  ■ 
thermometers.  We  see  that  such  a  calculation  is  indispensable ;  for  ' 
there  is  still  a  great  difference  between  the  two  thermometers, 
though  they  agree  at  the  freezing  and  boiling,  points.  The  diffmnce 
becomes  less  if  the  alcohol  thermometer  is  regulated  ob  that  Of  meiv 
cury  at  low  temperatures.*    If  we  make  T  =  (T)  4-  .T^>  iint.detei^  - 
mine  (T)  so  as  tP  Oiake  the  square  of  TT  to  disappear  from  D,  wft 
obtain  (T)  =  -  89-463°  Reaumur.  Then  the  value  of  JD^beowes 

Dt.=  —  58-981°  +  1-34218  T'  +  0-00000775  T<« 

The  ^ohol  thermometer^  thei),  would  stand  4t  -^  58*981^  on  it* 
own  scale  when  T  is  null ;  that  is  fo  say,;  >^ben  the  meicuf ial  diei^ 
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aiomefiff  stands  at  89*465^  below  zero.  Bat  setting  out  firoib  this 
term^  and  proceeding  to  80^  above  or  below  zero,  the  rate  of  the 
two  thermometers  woald  be  nearly  proportional  3  for  the  term  T\ 
wluch  alone  alters  the  exactness  of  this  proportionality,  will  not 
Biincyunt  to  four  degrees  in  the  extreme  case  when  T'  =  ±  80^. 
Soch,  tbeuy  it  the  greatest  agreement  which  can  ever  exist  between 
the  alcohol  and  mercurial  thermometers^  supposing  them  prolonged 
indefinitely  below  zero. 

Let  us  now  consider  the  mixtures  of  alcohol  and  water.  When 
Ihe  proportion  of  water  is  inconsiderable^  the  affinity  of  the  alcohol 
for  it  will  keep  it  long  fluid,  and  oppose  all  retrogradation.  This  is 
proved  by  the  observations,  made  with  the  thermometer  filled  with  a 
mixture  of  equal  parts  of  alcohol  and  water.  The  formula  in  that 
case  is 

Dt  =  0-7053S3  T  +  0-00275  T«  +  0000011667  T* 

The  calculations  irom  this  formula  compared  with  experiment 
five  us  the  following  table : — 


Mercurial 

Weak  alcohol  thermometer. 

Liquid. 

therm. 

« 

T 

Calculated. 

Observed. 

Difference. 

« 

80 

80-00 

80-0 

0-00 

70 

G6-85 

66-7 

-0-15 

A  mixture 

60 

5474 

54-8 

+  0-06 

of  one  part 

50 

43-60 

43-6 

0-00 

alcohol 

40 

33-38 

33-3 

—0-06 

and  one 

30 

23-96 

23-9 

-0-06 

part  water. 

20 

15-30 

15-3 

0-00 

10 

7-33 

7-1 

-0*2S 

0 

0-00 

0-0 

0-00 

We  see  that  the  law  of  dilatation  is  very  well  represented  by  the 
formula.  The  proportion  of  water  is  not  sufficient  to  communicate 
hi. own  retrograde  motion  to  the  alcohol;  for  the  equation^  when 
Dtf  is  a  maximum,  is 

0  =  0-705333  +  0*0055  T  +  0-000035  T« 

the  two  roots  of  which  are  imaginary. 

Bat  when  we  increase  the  proportion  of  water,  the  influence  of 
tint  liquid  becomes  sensible.  This  is  proved  by  the  thermometer 
filled  with  a  mixture  of  one  part  alcohol  and  three  parts  water.  In 
^t  case  the  formula  is 

IXj.  =  0-010333  T  +  0-0155277  T*  -  0000039444  T» 

Here  the  term  proportional  to  the  temperatures  is  almost  insen- 
&]^n  It  would  only  give  0-8°  at  the  temperature  of  80°,  This  is 
%  result  of  the  influence  of  water ;  for  in  the  case  of  pure  water 

2  A  2 
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thb  tcm  b  Mgitife,  m  we  shaU  tee  inuDBdiil^ly.    The  feUorij 
tMt  MtfaibitB  the  oompcriton  at  cqimaieDt  whh  tbe  faniittla>>! 


Mercwial 

WcAk  alcokol  theraMncter. 

Li^ld. 

ibera. 

T 

CiAailated. 

QbvcTficd* 

80 

80-00 

80-0 

&00 

70 

6S*24 

62-9 

— 0*S4 

A  mixture 

60 

47*99 

47-7 

— 0-29 

cS  one  part 

50 

S4*40 

34-4 

0*00 

alcohol  and 

40 

22-72 

23-0 

+  0-28 

three  parts 

SO 

lS-21 

15-5 

4- 0*29 

water. 

20 

6-10 

6-1 

0-00 

10 

1*61 

1-4  ♦ 

—0*21 

0 

OHK) 

OH) 

0-00 

Here  the  law  of  dihtatton  is  very  difierent  from  what  it  ws 
pure  alcohol,  and  the  difference  between  the  two  thermomete 
also  much  more  considerable.    Here  there  is  a  maximum  of  < 
densation ;    for  the  equation  which  is  obtained  when  D^ 
maximum  is 

0  =  00103SS  +  0H)310554 T  —  0-000118333  V 

the  roots  of  which  are 

T  =  -  0-333°;  T"  =  +  263^ 

The  first  of  these  only  is  admissible.  It  gives  a  maximui 
condensation  at  one  third  of  a  d^ree  of  Reaumur  below  z^ro* 
we  substitute  this  value  of  T'  in  V-^  we  obtain  D^  s  —  0*001 
that  is  to  say,  that  at  the  instant  of  thb  maximum  the  thermooD 
filled  with  the  mixture  of  alcohol  and  water  ought  to  be  sensib 
0  of  its  own  scale.  Accordingly,  if  we  cool  it  down  further, 
vdll  see  it  rising  above  that  point.  This  maximum  is  indicate 
the  weak  dilatation  of  the  mixture,  which  according  to  observal 
was  only  at  0*1°  on  its  own  scale  when  the  mercurial  thermoo 
was  at  +  5°.  According  to  the  formula,  it  ought  then  to  b 
+  0*4°.  The  error  is  of  that  kind  which  may  be  ascribed  toei 
of  observation. 

We  come  now  to  examine  the  law  of  dilatation  in  the  dief 
meter  filled  with  pure  water  freed  from  air.  In  this  case 
formula  is 

Dt  =  -  0*1600  T  +  001850  t«  -^  0*00005  t* 

Here  the  term  proportional    to  the  temperature  is  nqpd 


*  M.  Biot,  loaDote,  obsenres  that  this  figure  id  Ddoc's  book  is  iIlegiM«r 
that  be  coeceiYes  it  to  be  5.  In  my  copy  (p.  386,^,  tbe  4to,  edHloir^Geil 
17789  it  is  very  legible,  and  ttodoobtedly  4.-^. 

^  ■'■■'■ 


r.]l        Dihtaikm  ^  lAqMs  nt  all  TmpmOkres.  sg^ 

iijg  the  Uquids  ^amaiiied,  water  Is  tke  only  one  wlikliraKhihili 
circumstanGe.  Heaoe  <«ne  ought  to  expeet  tbut  its  dilatatkw 
Id  di&r  fouob  £rQI0  tbose  pf  (nerouiy.  The  foll^^ii^  ^aUe 
ff  that  this  Js  the  cute  &— 


Ligaiid. 


Water. 


Water  Uu^npnometer, 


Calcnfated. 

Observed. 

80'0 

80^ 

eS'S 

68-0 

46^ 

45-8 

32*0 

S90 

4(K) 

20*5 

10'5 

lf2 

S^S 

4-1 

<« 

0*« 

-0-M8 

-0^ 

4>'0 

0-0 

Differeoee, 

>6^ 
— 0*8 
—0-4 

0-0 
-1-0^ 
+0-7 
+01 

O^ 
—0-057 

OH) 


tiis  thermoioeter  is  certainljr  the  moit  irrej^hur  of  all ;  and  iUs 
)C|]liar  to  water,  as  Deluc  has  several  times  observed  in  his 
c.  Yet  we  see  that  the  ohserKatiops  oscillate  round  the  formnla 
in  very  oerroy  limits.  If  we  haid  only  ibe&e  obsi^pvatioos  to 
id^,  we  might  make  them  agree  a  little  better  ^rith  fhe  formnla, 
ntroducing  a  considerable  change  in  the  coefficients.  But  in 
MmI  ive  would  not  j«present  jso  weH  other  phenomena  which 
Ay|U  ootice  imniedi«tely.  Assides,  the  deviatians  observed  aioe 
:  m  may  ^ly  well  be  ascribed  to  the  obseryiulons  themselves. 
tere  we  have  again  A  mOTimwyn  of  oondcnsation,  and  it  occmrs 
Hdore  elevated  temperature  than  in  the  priscedipg  eacpprime jgtit. 
equation  which  deteimines  it  ia 

0  =s  --  0-16  +  0-067  T  —  0'00015  T* 

togts  of  which  are 

T  =  +  4-402°;  T'  a^  +  251 

first  is  that  which  makes  D^  a  minimum,  and  which  conse- 
itly  indicates  a  maximum  of  condensation.  Deluc  says  that 
maximum  appeared  to  him  to  conespond  nearly  with  the  tem- 
\jim  of  +  4  ,  which  differs  very  little  from  onr  calculus.*    Hie 


I  caoiiot  here  avoid  noliciag  tke  improf  rJeCy  of  drawing  such  conclvsiom 
fpathematical  formulas,  entirely  empyrical,  and  founded  merHy  on  pbser- 
M.  Tbey  may  be  employed  witk  advaamge  t«  fMlitate  tbe  appltcBtloo  of 
rimental  results.  This  con«>titate8  the  real  value  of  the  present  paper.  But 
laupt  to  4«AHce  from  Ihem  ^lelwi^ratnrPilt  wbM>  (4te  deauty  (^  water  it 
tioMun^  a»  3iot  dots  herfij  is  an  abuse  of  mathematics  which  oucht  to  be 
oily  guarded  against.  We  oaaaot  discover  a  new  net  |»y  natMiNitlci  |  l^t 
ly  demonstrate  lkoseC»uadi>«tbfj»llMrwcant.-^t.  '     ' 


I 


'S7't  Researches  respecting  the  Laws  of  ifie  (MXt, 

says,  likewise,  that  at  the  time  of  thia  plienomenon  the  water  ihrr- 
mometer  was  about  half  a  degree  below  zero  on  its  own  scale.  Wt 
find  by  our  formula  —  0'35°.  This  maximum,  however,  is  onlj 
apparent,  and  requires  a  correction  in  order  1o  obtain  the  real 
muximum.  Thu  experiment  was  made  with  distilled  water  freed 
from  air.  Common  water,  containing  air,  probably  dilates  la  pro- 
portions a  little  different. 

I  shall  now  deduce  from  these  results  the  true  and  absolute  dila- 
tations of  the  liquids  observed  by  Deluc.  In  the  first  place  I  shiU 
remark,  that  tlie  tliermometrical  observations  which  we  have  em- 
ployed are,  in  all  probability,  not  exempt  from  small  inaccuracies. 
Dehic,  in  the  work  in  which  these  experiments  occur,  treats  at 
great  length  on  the  construction  of  the  thermometer ;  but  he  take^ 
no  notice  of  the  necessity  of  plunging  both  the  bulb  and  the  liquid 
column  into  the  medium  the  temperature  of  which  we  wish  to 
communicate.  The  same  thing  ought  to  be  doce  in  observing  the 
intermediate  temperatures  between  the  fixed  points.  If  these  pre- 
cautions were  neglected  by  Deluc,  which  howei-er  is  not  probable, 
all  the  numbers  observed  by  this  philosopher  are  affected  by  a  small 
error  equal  to  the  dilatation  of  the  liquid  portion  contained  in  the 
tube  of  his  thermometers  at  each  of  the  temperatures  at  which  he 
made  an  observation.  On  that  account  it  would  be  interesting  that 
an  exact  philosoplier  would  repeat  these  experiments  again,  to  give 
them  all  the  precision  of  which  they  are  capable. 

After  this  remark  I  set  out  from  the  formulas  which  we  have  esta- 
blished, and  1  shall  endeavour  to  deduce  from  them  the  true  and 
absolute  dilatations. 

This  is  easily  done.  To  regulate  the  thermometers,  Deluc  put 
them  first  in  melting  snOw,  and  then  in  boiling  water.  He  marked 
■n  each  of  these  two  c^ses  the  extremity  of  the  liquid  column,  and 
he  divided  the  interval  between  them  into  80  equal  parts.  Of  con- 
sequence, the  apparent  and  alisolute  dilatation  of  the  liquid  em- 
ployed being  denoted  by  D,  this  dilatation  determines  the  extent 
of  the  80°.  Hence  knowing  Dt,  that  is  to  say,  the  number  of 
degrees  of  the  same  thermometer  corresponding  to  the  temperature 
T,  we  can  easily  deduce  from  that  the  apparent  dilatation  A^  j  for 
we  shall  have  proportionally 

A,  =  iD, 

But  if  we  call  the  true  and  absolute  dilatation  3^,  by  which  is  meant 
the  dilatation  that  would  be  |>erceived  in  a  vessel  which  does  not 
itself  dilate,  we  have  seen  that  it  way  be  calculated  from  the  appa- 
rent dilatation,  and  that  we  have  in  geuerai 

SV^KT  +  {\  +  KTjAj 

K  being  the  cubic  dilatation  of  the  matter  of  the  vessel,  in  which 
the  apparent  dilatation  A^  is  observed ;  therefore  if  we  put  hen 
instead  of  Aj,  its  value,  afanclloo  of  D,  we  obtaia 


.  » 


.  ^0i7>3        Diiatathn  of  Lipids  of  all  TemperaHtres.  yt^ 

■],:  J^  a  K T  +  D  iiiiLli D,  • 

V '  Filially^  if  we  substitute  for  D^  the  general  expression  AT  +  61^ 
4-  6  'Pj  which  we  hkve  verified,  we  obtain  .  . 

or^  by  actual  multiplication, 

%  :=t{K  +  .2A  T  +  ^°  "^  ^  ^}  D  "n  +  ^^  ^  °  '^^  D  T  + 

.  ■  80,  80  ,  80 

K.  C  D    m| 

' '  The  term  containing  T*  is  always  insensible,  unless  we  suppose 
the  experiments  extremely  exact.  It  would  not  give  for  water 
i  6  bVo  6  0  ^^  the  primitive  volume,  even  supposing  T  =  SO.There- 
n>re,  neglecting  this  term,  when  the  total  dilatation,  D,  for  a  liquid 
is  knowtj  we  must  substitute  its  value  in  this  formula.    Making 

.,  ftl        '  80  ^  80 

we  hane  for  every  other  temperature  the  true  and  absolute  dilatation 
^■if  by  this  general  formula, 

which  is  that  which  we  announced  in  beginning  this  investigation ; 
^  ^t  if  the  experiments  employed  could  bie  regarded  as  excessively 
precise,  perhaps  the  term  involving  T^  might  become  sensible. 
Tlien  it  would  be  necessary  to  introduce  a  term  of  the  fourth  order 
ia  calculating  Dt  from  the  observations.  I  must  remark  that,  our 
degrees  being  expressed  according  to  the  thermometer  of  Reaumur, 
yfe  mudt  take  likewise  for  K  the  cubic  dilatation  of  the  vessel  for  one 
of  these  degrees. 

All  the  experiments  of  Dduc  were  made  in  glass  thermometer 
tubes.  According  to  the  experiments  of  Lavoisier  and  Laplace,  the 
cubic  dilatation  of  this  species  of  glass  is  0*0000262716  for  each 
degree  of  tfie  centesimal  thermometer.  Therefore,  if  we  multiply 
it  by  '^,  or  add  to  it  one  fourth  of  the  amount,  we  ^hall  obtain  the 
dilatation  for  each  degree  of  Reaumur,  which  will  be  ' 

K  =  0*00003284 

Hence  we  have  onlyto  determine  by  experiment  the  total  and  ap- 
pnetsi  dilatation  D.    Unfortunately,  we  cannot  qay  that  there  are 
^«Dy  liquids  the  Alatations  of  which  are  known  with  that  precision 
with  which  philosophers  at  present  conduct  their  experiments. 

In  thb  uncertainty  I  shall  endeavour  at  least  to  calculate  the  dila- 
tations of  water  and  alcohol  irom  the  experiments  on  these  two 
-liquids  made  by  Blagden  and  Gilpin,  introducing  the  dictation  of 
-the  vessel.    These  experiments,  indeed,  do  not'extend  beyond  0 
nd  S0*2  Reaumur ;  but  as  they  were  made  with  vary  ff  % 


their  precision  may  supply  their  waot  of  extension.     Besides, 
will  be  a  method  of  verifying  our  formulas,  as  we  shall  deduce  d 
from  values  which  philosophers  may  hereftfter  verify  by  direct  es 

riments. 

I  shall  begin  with  alcohol.  By  comnarihg  the  weights  of 
satfie  volumeof  liquid  observed  by  Gilpih  apd Blagdf n  for  30^ 
and  40°  Fahrenheit,  I  have  deduced  by  interpolation  the  weigl 
the  same  volume  for  32°  which  corresppnds  with  0  of  piir  thei 
meter.  Then  comparing  that  result  with  the  weights  observ< 
50°,  70°,  95°,  and  100°  of  Fahrenheit,  I  deduced  from  thep 
volumes  at  these  different  temperatures,  taking  the  volume  aj 
for  unity.    Thus  I  obtained  the  following  results : — 


riegrees  of  the  mercurial 
thennoineter. 


Yolaine  of  alco- 
'hoi  obgerred. 


32^  F    oif 
50    < 

%rd       •  •   .  •  •  I 

100    


0  ^ 

8-00 
][6*8St 
28-00 
30-22 


DUatatioo  fco^ 
th^  heM  of  ' 
freesinc  water. 


i*ooooqo 

1 -010003 
1-021750 
1-037569 
1-0^0525 


Q-000000 
0-01000.3 

0-03756i9l 
0-040525 


To  dedqce  from  these  results  the  to.tal  dilatation  I])  Stom 
80°  R.,  I  shall  employ  the  last  two  observations,  an^I  sh^l  t 
them  as  values  of  ^  given.    Then  in  the  equation 

every  thing  is  known  except  D.  We  may,  theref9re,  ^edf: 
from  that  equation.  \n  the  fi^st  pl^c^  by  cal9vil^^\ng|  ^t  wff 
we  iSnd 

T  =  28000;  AT  +  BT*  +  CT»  =22-753,i  K T  =  O-OgpjS 
T  ==  32-222;  At  +  BTf*  +  CT;*,:=z26'S(f!^\  J^t  ==  fl-O^pS 
ISi^  from  observations  we  have 

T=28-000;  ^=0-037369;  Jr-KT=:  0-036449;  ^7"^ J  =0*05 

T=S2;222i  i,=<f:^0525i  J^-KT=0,-939533;  ^2—  ^(f.'Qi 
By  substituting  these  values  in  tl^ie  formula  we  obtain  ti^o  eaua^ 

•  •        9:(m\^  =?.  ^  P ;  P-03949,*  =  ^  p 

The  first  of  these  equations  gives 


( • 


feI>ilaiaikm  of  lAfptfidf  at  alf  Temperatures.  9Jf 

only  differ  from  each  other  -rr-hnr  ^^  ^^^  primitive  volume  at 
i  «k  1  tEdce  the  mean  of  thena^  and  thus  obtain 

b  =  0-122536 

us  is  the  apparent  dilatation  of  alcohol  in  glass  froo}  0^  to  80^  R. 
obtain  the' true  dilatation,  we  must  deduce  it  from  the  formula 

Xr  =  KT  +  il  +  KT}AT 
1^  making  T  s  80,  gives 
[ir  3to  =  80  K  +  {1  +  80  K}  D 

(thutmg  for  D  its  yalue  obtaip^d  abpve^  we  haye  fqr  strqqg 

Jap  ^  0-1254852 

very  nearly  ^.  rpiis  ifi  the  true  dilatation  froip  0^  to  S0^»  }  am 
)  9CQuaifited  ^ith  fuiy  Qther  ipdipation  on  thi$  subject,  excispt  that 
{jpllet^  Vbp  jo  bis  Lessons  de  Physique,  tom.  4,  p.  37%  sayi| 
alcohol  dilates  0-087  in  passing  from  the  freezing  temperature 
that  of  boiling  water.  In  order  to  compare  this  result  with  oqrs, 
must  remark  that  Nollet  observed  the  dilatation  of  the  liquid  ii^ 
[tube  of  glass,  at  the  extremity  of  which  he  had  blo^i^  a  ball,  SQ 
'  U  the  value  which  he  gives  is  the  apparent  dilatation,  whiph  ap- 
»ache^  tp  th^  value  of  our  P.  Th^re  is  an  obvious  reason  why 
I  dilatation  should  appear  to  him  less  than  we  have  found  it  here. 
ctis  tube  was  open,  and  his  alcohol  not  freed  from  air.  This  would 
CjUise  it  to  boil  before  it  reached  the  temperature  of  boiling  water: 
libt  as  soon  as  it  began  to  boil  it  would  not  become  hotter;^  ^pd  ot 
dfUirse  would  not  dilate  any  further.  Hence  it  never  dilated  so  much 
jMPlIie  alcohol  did  in  Deluc's  experiments,  in  which  it  was  inclosed 
'^  ^  vessel  hermetically  sealed  and  freed  from  air.  What  fully  con- 
Btfms  this  consideration  is,  that  if  we  calculate  the  value  of  Dj  cor- 

Kopding  to  the  apparent  dilatation  Ay  =  0*087^  which  may  be 
e  in  this  manner : — 

tu  detain 

Dt  5=  56-79 

&^  is  to  say,  that  at  this  dilatation  the  alcohol  thermomet^  vpid 
cv  air  marks  56-79°  on  its  own  scale;  which,  according  to  the 
tMe  of  Deluc  and  our  formula  corresponds  with  60*7°  of  the  mer- 
enrii|l  tbermpn^eter ;  and  this  is  i^early  the  temperature  at  which 
alcohol  boils  in  the  open  air.* 

•  Since  this  paper  was  written,  M.  BerUioUet  has  shown  me  the  Philosophical 
Ckemistry  of  Mr.  Dalton.  I  thj^re  foi^d  b.u^  cuKperiijDen^  made  ^y  tlpf  t  8k^fi4  pl\^ 
losopher  which  fully  confirms  the  Talde  gTven  iitithe  text  of  the  absolate  dilatatioa 
«f  alcohol.    I  shall  give  the  calculatioo,  herea^^r. 

(To  he  amtintud.) 
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On  Cubic  Equations^  /By  Mr.  Hofne;*. 
'        (To   Dr,   ThomsonO 

MAR  SIR,  '  Math,  Jm.  IT,  1817. 

Having  frequently^  when  reading  or  investi^itig  subjects  coo- 
nected  with  cubic  equations,  experienced  the  advantage  of  having 
by  nae  a  compressed  syllabus  of  the  simple  rcllatioiis  existifig  between 
the  rooh  and  thie  numeral  parts,  aqd  conceiving  that  the  same  con- 
venience will  be  acceptable  to  others,  I  b^  to  submit  the  folkywilig 
specimen  through  the  medium  of  the  Anhals  of  Philosophf.  To 
a^oid  the  pedantry  of  unnecessary  reference  to  authorities^  I  have 
indicated  elementary  sources  of  each  transformation^  in  a  connect^ 
scries. 

Let  the  proposed  equation  be        • 

s?  --  bx  -  c-O : (!) 

Compare  it  with 

(x  —  R)  X  (x  -h  r)  X  (a?  +  g)  = 

3?  -  (K-r  -g)x*-(Rr+  Rg  -  rg)a? -  Rr§  =  O..  (2) 

This  comparison  gives  us, 

Firstj  R—  r  —  g  =  O (3) 

Or,  Rs=r-f  g,  r:=  R—  g,  g  =  R  —  r    .•••••.••••*••  (4) 

Secondly  i  i  =  R  r  +  R  g  —  »*  g • (5) 

Which,  by  substituting  from  equations  4,  becomes  ^ 

i  as  R«  —  rg,  or  Rr  +  gS  or  Rg  -h  r« ,.. (6) 

The  sum  of  these,  compared  with  eq.  5,  gives 

i=4.(R«  +  r*  +  g^)..... .••.....  (?) 

Comparing  the  square  of  (5)  with  (3), 

i=  ^/ (R2  r«  +  R2  g«  +  r^  g*) .' (8) 

Comparing  this  with  the  square  of  (7), 

I  =   V 5 -(9) 

Substitute  (4)  in  (6),  and  we  have 

i  =  R*-  Rr  +  rS or R«  -  Rg  +  g*, or r«+rg  +  g*  •...  (10) 
which  is  equivalent  to  -  .-.. 

i=  -STT*  «'-rT7'  °'Tr7    ....................  (11) 


'^.  =*  R'-T'  ""^  »•*  +  7' «'  s'  +  7  M....... .Vv--...  a2) 


Substitute  R,  —  r,  *—  g,  for  x  in  (1)^  and 
Thirdly^  c  =  Rrj    ...../......,..,......(!?) 


. » 


Or,  on  comparing  with  (4), 

c  =  R«r  —  Rf*,  orR«f  —  Rg«,  orr« J  +  rj'..........  (14) 

By  equation  (1)  or  (6)  or  (12), 

c=  R«—  b%^OT  —  r»  +  *r,  or—  j'  +  if  ..• (15) 

Comparing  the  sum  of  these  with  (3), 

c  =  ^(R^-r»-f>)    (16) 

The  sum  ojf.  equations  ( 1 4)  gives 

c  =  4^(R*r  +  R«  J  -  Rr»  -  Rg«  +  r^j  +  r  j«)    (17) 

Comparing  (15)  with  (7) 

c=ill(RV»--P*),  orir(R«-r«+f«),or^j(R^+r«-§«)..  (18) 
.  For  reasons,  which  your  printer  will  by  this  time  conjectures  I 
refiraui  fogin  mukiplying  these  beautiful  and  interesting  analogies  to 
..tlie  utmost.  Still  excluding  binomial  and  more  complicated  func- 
>tioas  of  b  and  c,  I  shall  clos^^this  table  with  a  few  of  those  in  whi^ 
the  reciprocals  of  the  roots  are  concerned. 
Dividing  (5)  by  (13), 

^=-:i+7  +  f • <v^) 

Dividing  the  square  of  (8)  by  that  of  (13), 

^  =  4.  +  ^  +  7- (») 

Dividing  eq.  (3)  by  eq.  (13), 

J-  +  -1--—-0   (21) 

Dividing  twice  (7)  by  the  square  of  (13), 

Dividing  thrice  ( 1 6)  by  the  cube  of  ( 1 3}, 

««  R3  r3        R3  (3  ^  r»  g3     V^''/ 

Dividing  (9)«  by  (13)S 

1^==-!-  +  -!-  +  — : (24) 

Dividing  eq,  (14)  by  the  square  of  (18), 

Dividing  (17)  by  (13), 

r  +  i  +  f-^i-r-H3 (26) 

The  reader  who  will  take  the  trouble  to  refer  to  my  papers  of 
October  and  November  last  will  perceive  the  facilities  gained  in 
that  investigation  by  emplbying  ihe  12th  and  6th  of  the  present 
series  of  equations.  As  a  further  exemplification,  I  shall  here  only 
notice  the  elementary  case,  in  which  one  i^oot,  as  R,  being  known, 
the  general  values  of  the  othe]:.(\^  roots  are  required.  These  are 
V  enveloped  in  the  quadratic  equation 

t«  +  r)  X  (i  + f)  5S  ««  + (r  + j) X  +  f  J  =s  0\ ."';»/ 
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On  comparing  this  with  equations  (4),  (6),  (JS),  m  order  to  o^  I 
fyip  a  formula  involving  only  x  and  known  quantitiesj  we  h^ye  w 
optiun  of  two  such  foruiulK,  viz, 

^+  Rx  +  (R*-  t)  =0 {II.) 

f^x^  +  Rx+  ^  =  0     (HI.) 

jP)e  solution  of  these  equations  gives  us 

X  =  -  4  R  ±  i  v'  4  i-  -  3  R* 


'*^vA^ 


Perhaps  the  inoit  familiar  way  of  considering  the  general  relatiac 
4  the  roots  is  this :  R  the  greatest,  r  decreanvg,  and  q  hwrsamst 
n  their  progress  from  the  naseent  case,  io  which  r  =  B,  and  g  =:  O. 
rbc  correct  interpretation  of  the  solution  just  obtained  will,  thefe- 


,  be 


;  (R  ±  ^~rr- 


.(IV) 


t 


.br. 


■■  +  (R 


(Et 


■-V)J 


.  (V.) 


(he  upper  signs  ohtaining  in  ihe  irreducible,  and  the  under  signs  in 
the  reducible  case. 

'  In  equations  5,  8,  and  7i  9)  we  have  the  solutions  of  two  curious 
dmpkantiiw  problems;  the  common  condition  of  limJIaUoa  in  the 
results  being  given  in  equation  3. 

The  analogies  traced  in  this  paper  being  distinct  from  the  general 
theory  of  cubic  equations — on  which,  if  agreeable,  I  pri^wse  to 
eend  you  a  memoir  on  a  highly  condensed  but  comprehensive  plas— - 
are  oftered  in  the  form  of  a  detached  essay,  as  the  most  suitable  W 
their  character.  Their  utility,  of  which  I  have  specified  two  »- 
stances  only,  will  abundantly  appear  on  applying  t)ieiq  to  ojherjo- 
ddcDlal  cases,  or  to  any  particular  form  of  a  reduced  cubicjStichlB 

a:'  —  3  p"  X  —  2  p'  9  =  O,  .      . : 

used  b^  Cotes  in  his  Logomeiri^ ;  or 

a?—dx-d=0, 
n'hich  Mr.  Lockhart  has  so  ingeniously  employed  in  his  method  of 
approximation. 

W.   G.   HOBWBR." 

P.  S,  Having  still  a  vacant  ppace,  I  am  tempted  to  put  in  a  *6W 
on  the  curvature  of  the  circle,  which  has  been  so  much  agiti^ 
lately  in  \\\e  Annals.  No  mathematician  certainly  has  everre'gaffifl 
the  circle  as  a  polygon  of  an;f  ^tiite  number  of  lides  -.  all  the  io^ 
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niottS  maaite  whMi  have  been  fonnded  on  snch  d«i{ipoatioh  are^> 
tbeifefoDey  quite  irrekvanU  Only  contemplate  the  number  of  sidn» 
aa  itifinite,  and  a  simple  consideration  will  establish  the  truth  of  thtf 
idea  which  has  been  combated.  The  versed  sine  which  bisects  ad? 
arc,  and  is  the  measure  of  its  deviation  from  the  state  of  lying 
''  evenly  between  its  extreme  points,"  is  a  third  proportional  to  thd 
diameter^  and  the  chord  of  half  the  arc.  When  this  chord,  thedi^- 
becomes  evanescent,  or  null  in  comparison  of  the  diameter,  thef 
bbecting  versed  sine  becomes  also  null  in  comparison  of  the  are=. 
So  that  an  evanescent  or  infinitesimal  arc  is  in  geometrical  strictness 
a  right  Une. 

Deviation  from  rectilinearity  is  not  exactly  the  sense  in  which  the 
term  curvature  is  to  be  understood  in  the  fluxionary  analysis  3  but  it 
i*  the  only  interpretation  the  word  can  receive  when  appUed  to 
different  portions  of  the  same  circle.  On  the  principle  Jdsf 
aEs^UiiSed,  the  cufi^ature  of  any  arc  ^  may  then  ht  estiMted  a3 

/▼er  sifl.  t »  _^x  ^^   ,       ^^^  curvature  of  the  semicircle  being  th* 

V    sin.  J  <t>  *  '^ 

uifit  of  cotilparison. 

If  S,,  S^,  S3,  S^,  represent  three  successive  sums  of  the  powert^ 
of  the  roots  of  the  equation  «*— ix  —  c  =  0,  the  theory  of 
recurring  series  gives  S^  =  i  S^  +  c  Sj.  Hence  the  following^ 
uninomial  functions  of  h  and  c,  in  addition  to  those  in  this  paper  :-^^ 

i  c  =  i  (R*  -  f *  -  §*) (27> 

i*c  =  |(R^  -  r^   -  g7) (28) 

whence^=.;gi;:g (2^)^ 


Article  VIII. 


Queries  respecting  the  ProlabUity  of  reaching  Jfrwn  the  Island  tjf 
Spitzlergen  the  North  Pole,  by  Means  of  Jtein-deery  during  the 
Winter;  and  answered  ly  Persons  wlw  wintered  there*  By CoL 
fieaufoy,  E.  R.  S. 

(To  Dr.  Thomson.) 

MY  DEAR  SIR,  Buskey  Heathy  Feb,  11,  181T. 

SoM£  years  past  I  was  impressed  with  the  idea  of  the  possibility 
of  teaching  the  North  Pole  from  Spitzbergen  during  the  winter  by 
tmvelling  over  the  ice  and  snow  in  sledges  drawn  by  rein-deer, 
Tlierefoi*e,  with  the  view  of  determining  how  far  this  plan  was 

{liaotieable,  I  sent  several  /)uei?i^s,  and  requested  answers  to  them 
lom  Russians  who  were  at  that  '  "n^at  Archangel,  aftd  haft 

wlotel^  in  those  tew>te  is^  jpieries,  together  with  the 
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answers,  I  take  the  liberty  of  transmittiDg  to  you,  as  Flearn  Am 
coDversatioQ  that  the  practicability  of  such  a  journey  MhdiicteiF&:'' 
a  similar  manner  is  entertained  by  well-informed  persons ;  and,'  be«' 
fore  a  plan  is  put  in  execution,  it  is  desirable  to  know  what  hm 
been  previously  done  on  the  same  subject*  If  you  should  deeni 
these  queries  worthy  of  a  place  in  your  Armak,  I  shaH  be' flattered' 
by  their  insertion.  The  3 1st  and  33d  seem  c$xitradictofyi^  probably 
from  some  error  ip  translating  the  questions*  itftO'Rilsa,  or  thean^ 
swers  into  English.  «.     •-. 

I  remain,  my  dear  Sif,  very  sincerely  yoars, 

Mark  Bkaufot. 

1.  Query. — >How  many  settlements  have  the  Russians  on  the 
Island  of  Spitzbergen,  and  which  is  the  most  northerly?  ■       ^  * 

Answer. — ^There  are  neither  settlements  nor  fixed  inhabitadts  in 
Spitzerbergen,  except  those  fishermen  who  go  there  in  quest  of 
fisliy  and  likewise  of  those  animals  from  Megen,  Archangel,  On^, 
Rala,  and  other  places  bordering  the  White  Sea,  in  vessek  from  ^ 
to  JL60  tons.  They  sail  from  the  above-mentioned  places,  those  for' 
the  summer  fishery  in  the  beginning  of  June,  and  those  for  the 
winter  in  June  and  July.  They  arrive  on  the  west  side  of  Spitz« 
bergen,  and  commonly  return  home,  the  former  some  year  in  Sep« 
tember,  and  the  latter  the  next  year  in  August  and  September. 
They  winter  in  the  Gulphs  of  Devil  Bay,  Clock  Bay,  Ring  Bay, 
Crus  Bay,  German  Island,  Magdalene  Bay,  and  to  the  northward 
in  Liefde  Bay,  and  others.  The  furthest  north  our  fishermen  ever 
have  sailed  to  is  Liefde  Bay,  and  from  thence  in  small  bouts  as  &r  ' 
as  Nordoster  Island. 

2.  Q. — ^At  what  time  of  the  year  does  the  winter  commence? 
A, — ^Thewinter  generally  sets  in  about  the  latter  end  of  September 

and  beginning  of  October. 

'    3.  Q. — Is  it  ushered  in  by  storms  ?  and  is  any  one  wind  particu- 
larly productive  of  them  ? 

A. — ^The  winter  sometimes  sets  in  with  winds  from  the  N., 
N.  N. W.,  and  N. W. ;  and  sometimes  commences  with  calm  wea- 
ther, hard  frosts  accompanied  with  snow. 

4.  Q. — Is  the  weather  generally  speaking  calm  in  winter,  or  are 
the  winds  high  ? 

^.— The  winds  are  very  high  and  frequent;  so  that  two-thirds  of 
the  winter  may  be  said  to  be  boisterous. 

5.  Q. — What  quantity  of  snow  do  you  suppose  falls  annually; 
that  is,  to  what  depth  on  the  ground  ? 

A. — On  even  places  the  snow  is  from  three  to  five  feet  deep ;  but 
the  winds  drive  it  from  place  to  place,  so  as  sometimes  to  render  all 
passage  impracticable ;  and  on  the  coats  between  the  hills  there  are 
mountains  of  ice,  occasioned  by  the  pressure  of  the  waters  and 
drift  of  snow. 

^»  Q^ — Are  the  storms  of  snow  frequent,  and  of  long  duration) 
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^^/t^r^Thc  ptonns  of  .«dow  are  very  .finequem,  continuing  for  two, 
duai^  juid  four  days,  i^nd  sometimes  for  as  many  weeks ;  but  tbe 
laftef  do  not  pccii^c  above  once  or  twice  in  a  year. 

;?•  Q*-^Is  tbe  cxAd  much  more  severe  at  Spitzbeigen  tban  at 
(ki^cluuigel  ?  Has  the  degree  ever  b^en  ascertained  by  the  thermos 
meter?     If  it  has^  what  was  it^? 

«tf4tf*-From  tbe  fishenpen's  remarks,  the  cold  is  more  aevere  at 
S|Mtzbenren.  than  at  Archangel ;  but  the  degree  b  not  known,  aa 
the  people  who  go  there  have  no  thermometers. 

8*  Q. — ^Is  the  cold  ever  so  intense  as  to  render  going  abroad  dan- 
gerous ? 

^. — The  cold  is  never  so  severe  as  to  hinder  the  fishermen,  they 
1)eiog  accustomed  to  it,  from  exposing  themselves ;  but  sometimes 
the  winds  and  drifts  of  snow  confine  them  to  their  huts. 

9.  Q. — ^Admitting  it  to  be  so,  by  what  exercise  do  the  Russians 
keep  off  the  scurvy? 

^••^When  the  last-mentioned  weather  b  an  obstacle  to  their 
leaving  their  huts,  they  keep  off  the  scurvy  by  the  exercise  of  throw* 
iDg  the  anow  from  off  and  around  their  huts,  which  from  stormy 
weather  are  often  tburied;  and  in  order  to  get  out,  they  are  then 
cbUged  to  make  a  passage  through  the  roof.  They  likewise  <^pose 
the  dblemper  by  making  use  of  a  panicular  sallad  or  herb,  which 
grows  there  on  stones,  and  with  which  they  generally  provide  them- 
selves in  due  time  against  winter;  but  sometimes,  from  necessity, 
they  are  obliged  to  dig  through  the  snow  for  it.  Some  of  it  they 
eat  without  any  preparation;  and  a  part  they  scald  with  water,  and 
drink  the  liquid.  They  also  carry  with  them  for  the  same  purpose, 
as  a.preyentive,  a  raspberry,  called  in  Russia  moroshka^  which  they 
preserve  by  baking  with  rye  flour,  which  they  eat;  and  when 
pressed,  drink  the  juice.  They  also  take  fir  tops  with  them,  which 
tbqr  boil ;  and  the-  water  they  drink  as  an  antidote  likewise  against 
the  scurvy. 

10.  Qw— -In  what  manner  are  the  huts  constructr d  ? 

^.— -fhe  huts  the  people  use  they  always  take  with  them  in  their 
ve^eb,  and  on  their  arrival  there  put  them  together.  They  are 
constructed  of  thin  boards,  and  in  tbe  same  manner  as  the  pea- 
sants' houses  here.  They  likewise  generally  take  bricks  with  them 
for-bttilding  their  stoves ;  but  when  they  fall  short,  clay  found  there 
b  made  use  of  in  their  stead.  Their  largest  hut,  whi&h  is  erected 
in  the  neighbourhood  of  their  vesseb,  boats,  &c.  is^-from  20  to  25 
feet  square,  and  serves  as  a  station  and  magazine;  but  those  huts 
the  mmerefrt  who  go  in  quest  of  skins  are  oply  from  seven  to  eight 
feet  square,  and  in  the  autumn,  ate, carcied  along  the  shores  in 
boat%  apd:.put  up  at  dbtances  from  each  other  of  10  to  30  Russian 
vei9t8<  They  take  the  necessary  psoV^on?  withrthctn  for  the  whole 
winter  to aerv^twoior  three  inen^.as many genertdly  occupying  ench 
hut.  - .     *  •  .        1         ■  ;-.''^i  f       V         :*■:?  -. 

11.  Q,-— What  fuel  have  they,  and  in  what  manner  are' their  huts 
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A. — The  foel  commonly  used  for  heating  theif  frtits  Is  wood, 
whkh  tliey  likewise  hring  *i(h  ihem  in  their  vessels,  and  land  : 
JJ  tlie  station  but.  In  autumn  th*  necessary  quantity  for  heating 
^resaid  small  huts  is  conveyed  in  boats,  or  on  suiitll  band  slcdjjc 
to  the  destined  places.  They  often  meet  with  wood  there  too, 
thrown  by  the  sea  oq  thf  shores. 

12.  !^. — On  what  kinds  ol  provisions  do  thfe  Rtissnths  sutmst 
4urii)g  the  winter? 

A. — The  provisions  they  sulreist  on  during  the  winter  cuiSiiA  ih 

'\TJt  flour  (of  which  they  make  bread),    salt  beef,  salt  c^  and 

'  salted  holybut,  butter,  oat  and  barley  meal,  curdled    milft,  ptfi^ 

honey,  linseed  oil ;  all  which  they  bring  to  Spitzbei^en  with  tbtui, 

md  divide  the  same  proportionally  by  weight  to  each  man.     ITieli 

eniployei's  allow  them  provisions  tor  one  year  and  a  half,  beii^H 

•  which  the  fishermen  kill   wild   lion  deer  in  winter,  and   birds  io 

summer,  which  are  experienced  to  be  excellent  ibod,    and  -ttt^ 

healthy. 

IS.  0. — Do  they  chiefly  use  spirituous  or  malt  litjuoi^  ? 

A. — They  chiefly  drink  a  liquor  called  nwai,  madd  from  rVt  fldlfif 
«d  water.     Malt  and  spirituous  liquors  are  entirely  e^icluded  ^fl 
forbidden  by  their  employers,  to  prevent  drunkenness,  aSth^Riii|' 
rians,  when  they  had  it,  drank  so  immoderately  that  work  wa^  oft^    ] 
neglected  entirely. 

H.  Q.— When  in  the  open  air,  how  do  they  defend  themselves? 

A, — They  defend  themselves  from  the  rigour  of  ihe  weather  by 
■  covering  made  of  skin,  above  which  they  wear  another  made  of 
tiie  skin  of  rein  deer,  called  kushy,  and  wear  boots  of  the  same. 

15.  Q. — Do  they  not  use  masks,  and  omit  the  practice  of 
Aaving  ? 

A. — They  use  no  masks,  nor  do  they  shave  ;  but  they  wear  a 
lirge  warm  cap,  called  Iruechy,  which  covers  the  whole  liead  aild 
neck,  and  most  part  of  the  face.  They  also  wear  gloves  of  sheep- 
skin. 

16.  Q. — Do  the  inhabitants  cross  ihe  country  during  the  winter? 
A. — There  are  no  inhabitants,  as  said  before  ;  but  the  fishermen 

who  are  there  for  a  time  do  go  over  from  one  island  to  th^  other  of 
atnall  distances  ? 

17.  Q- — How  do  they  travel,  at  what  rate,  Snd  hbw  ct^rythe 
ilecessary  stock  of  provisions  for  their  subsistence  duriilg  tlie 
journey  ? 

A. — They  travel  on  foot;  that  is,  on  snow  skaits,  atid  drdW tUi!!)' 
food  after  them  in  small  hand  sledges  ;  but  those  who  btingd^ 
tfi[h  them  make  use  of  the  same.  When  travelling,  sndiv  Is  \^tii 
drink.  Horses  or  rein-deer  would  be  of  no  use  tO  them  foftlliJ 
tfonvfiyance  for  their  provisions ;  nor  have  they  any. 

IB.  Q. — By  what  means  do  ihey  prOcurti  water;  and  b  it  lij 
melting  snow,  or  do  they  find  springs  ? 

A, — They  use  spring  water  when  it  is  to  be  had,  often  take  il 
from  Jakes,  and  from  necessity  sometimes  dissolve  snow ;  but  i' 
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ieldom  happens  that  they  are  in  want  of  friesh  #itt^r;  became  they 
cbRifbonly  pitch  on  thosre  places  where  it  is  fo  be  met  with. 

19.  Q. — Is  not  the  ice  so  firmly  consolidated  as  to  render  afl 
l^tiMige  across  it  from  one  island  to  the  other  perfeetly  safe  during 
Wintef? 

A. — ^This  ice  at  Spitzbergen  is  well  cobsolidatied ;  and  in  soirie 
places  the  flakes  run  to  a  great  height,  one  on  another,  which 
makes  even  the  passage  on  foot  very  difficult ;  other  places  are  quite 
smooth,  except  those  gulfs  which  run  in  the  land  to  about  20  versts, 
where  the  ice  is  continually  floating  and  drifting ;  but  travelling 
with  horses  or  rein-deer  is  quite  impossible. 

20;  Q. — Is  not  the  ice  rendered  smooth  by  the  interstices  being 
filled  up  with  snow  ? 

A. — 'As  before  said,  the  ice  is  made  smooth  by  the  snow  filling 
up  the  inequalities. 

21.  Q. — Does  any  danger  arise  either  in  crossing  the  land  or  the 
ice,  from  the  drifting  of  the  snow  ? 

A. — ^They  do  not  journey  in  winter,  as  before  mentioned,  except 
to  islands  at  trifling  distances ;  and  a  traveller  is  in  much  danger  if 
surprised  by  a  sudden  gale  of  wind,  accompanied  by  drifts  of  snow ; 
be  is  obliged  to  lie  down,  covering  himself  with  his  — — ,  and 
reinain  so  secured  till  the  hurricane  is  over;  but  when  it  continues 
fiMT  any  length  of  time,  the  poor  wretch  often  perishes. 

22.  Q. — What  degree  of  light  is  there  in  winter  ? 

A» — The  fishermen  do  not  know  what  the  degree  of  light  may  be 
in  winter ;  indeed,  they  are  ignorant  of  the  meaning  of  the  term : 
however,  they  say  from  the  latter  end  of  October  to  the  12th  of 
January  the  sun  does  not  appear  above  the  horizon,  which  causes  a 
continual  darkness,  and  obliges  them  always  to  keep  a  light  in  their 
hats  by  burning  train  oil  in  lamps ;  but  as  soon  as  the  sun  makes  its 
appearance^  the  days  increase  very  rapidly. 

2S.  Q. — What  diiference  does  the  absence  of  the  moon  occasion? 
Ate  the  stafrs  in  general  brilliant  ?  Can  you  see  to  read  when  the 
moon  is  under  the  horizon  ? 

A.—Fvoxnt  the  appearance  of  the  moon  in  her  second  quarter  to 
her  decline  in  the  last,  the  nights  are  very  luminous,  and  the  stars 
extraordinarily  light  both  day  and  night.  In  the  gloom  of  winter 
the  people  keep  time  from  the  position  of  certain  stars.  When  the 
moon  is  below  the  horizon,  it  is  impossible  to  read. 

24.  Q. — Is  the  Aurora  Borealis  very  brilliant ;  and  in  what  part 
of  the  horizon  is  it  seen  ? 

A. — In  the  dark  time  of  winter  the  Aurora  Borealis  is  commonly 
seen  n^ost  strong  in  the  N.^  and  appears  very  red  and  fiery. 

25.  Q.-*— Does  it  appear  possible  to  cross  the  ice  in  winter  to  the 
North  Pole  ?     If  it  does  not,  what  are  the  obstacles  ? 

A. — ^The  likelihood  of  a  passage  to  the  North  Pole  does  not  seem 
probable  to  the  fishermen,  as  they  have  not  had  an  q)portunity  to 
attempt  it ;  and,  from  their  observations,  think  all  passage  impcs« 

Vol.  IX.  N^  V.  2  B 


S86  Queries  respecting  the  Frolahililj/  of  [Mat 

ubie,  as  the  mount^ns  of  ice  appear  monstrously  Urge  and  loE^. 
Some  of  ibe  ice  is  continually  driftiog  about ;  so  that  in  many 
places  water  is  disceroed.  Those  who  huve  beeu  on  the  most  elevated 
|»rtB  of  Nordester  Island  declare  that,  as  fur  as  it  is  visible,  aoea 
water  is  only  seen ;  but  to  what  distance  it  may  cootiuue  so,  it  ii 
fmpossible  for  them  to  ascertain,  as  an  attempt  for  the  discovery  has 
ptnet  been  made;  but  seemiogly  it  is  practicable  to  bring  the  fuel 
and  provisions  in  vessels  to  the  Nordaster  Island. 
^<  2(i.  Q. — If  the  passage  should  be  deemed  practicable,  in  what 
OaoDer  should  it  be  attempted  ?  and  what  means  of  conveying  fuel 
and  provisions  appear  to  be  the  beat  ? 

r    A. — As  the  fishermen  think  all  passage  impracticable,  it  is  notia 
4beir  power  to  give  any  answer  to  this  demand, 

27.  Q. — Might  not  three  different  huts  construcied  like  those  in 
which  the  people  of  Spitzbergen  live,  tc^ether  with  a  sufficient 
quantity  of  provisions  in  each  lor  half  a  dozen  of  people,  be  con- 
veyed on  sledges,  and  be  left  at  the  different  distances  of  200,  of 
400,  of  £00  miles,  N.  of  Spitzbergen,  as  places  of  deposit  for  the 
assistance  of  those  who  shall  undertake  the  journey  ? 

A. — Such  huts  might  be  built,  and  placed  on  shore,  as  said  in 
the  tenth  article,  at  a  convenient  distance  from  their  vessels;  but 
•B  for  conveying  them  ready-built  to  the  distances  proposed  appean 
to  the  people  an  impossibility. 

28.  0. — What  number  of  persons  and  rein-deer,  or  of  dogif 
'  vould  be  requisite  for  conveying  the  huts  ? 

A, — From  the  mountains  of  ice  and  great  falls  of  snow,  oeither 
dogs  nor  rein-deer  would  be  able  to  draw  loads;  for  the  fishermen 
•  themselves,  to  be  as  light  as  possible,  go  on  snow  skaits. 

29.  Q. — At  what  price  per  man  for  each  day's  journey  would  the 
people  of  Spitzbergen,  if  they  think  the  adventure  practicable,  be 

.likely  to  undertake  the  conduct  of  the  sledges  ? 
-  ■  A, — As  in  the  last  reply  the  fishermen  show  it  is  not  convenient 
there  to  draw  with  dogs  or  rein-deer,  therefore  no  price  can  be  said. 
I  30.  Q. — Are  there  any  persons  in  Archangel  who  have  formerly 
resided  in  Spitzbergen  who  would  engage  in  the  business  ?  and  are 
there  any  wlio  would  be  willing,  in  company  with  two  KnglishmeHi 
.  to  attempt  on  this  plan  a  [)assage  to  the  North  Pole  ? 

A. — As  there  are  not,  nor  ever  were,  any  natives  df  Spitzber^, 
VDone  therefore  ean  be  resident  in  Archangel :  however,  many  ineo 
niay  be  met  with  here  who  have  wintered  there;  but  as  they  bare 
never  made  an  attempt  to  go  to  the  Pole,  they  cannot  undertute  the 
conduct  of  the  business.  Notwithstanding,  if  an  Englishman 
should  determine  on  the  endeavour,  some  people  might  be  met 
.with  who  would  perha])s,  with  an  English  ship's  company,  en^ige 
!(<them  selves. 

31.  Q.~~\a  the  spring,  have  flights  of  birds  ever  been  obserrfl 

direct  tlieir  course  N.  of  Spitzbergen  f 

A. — It  has  been  always  experienced  by  those  who  have  beeni 


fSl70        reaching  the  North  Folefnm  SpUOergen.  88f 

Ae  most  northerly  parts  of  Spitzbergen  that  in  the  spring  a  great 
talumber  of  wildgeese,  ducks^  and  other  birds^  take  their  night  fur- 
ther north. 

d2.  Q. — ^What  animals  and  birds  have  they  during  the  summer, 
ind  what  species  winter  on  the  island  ? 

A. — In  opitzbergen  they  have  wild  rein-deer,  white  and  blue 
foxes,  and  white  bears,  which  remain  continually  on  the  island;  but 
geese,  ducks,  &c.  are  only  there  in  summer. 

S3.  Q. — ^Those  which  quit  Spitzbergen  on  the  approach  of  winter, 
in  what  month  do  they  generally  emigrate,  and  to  what  point  of  the 
compass  ? 

ji. — All  the  before-mentioned  birds  on  the  approach  of  winter, 
that  is,  in  the  latter  end  of  September,  fly  to  the  southward,  and 
return  again  in  the  latter  end  of  April. 

N.B.  The  31st  and  33d  answers  do  not  apparently  agree. 
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Ofi  the  Temperature  at  which  Water  is  of  the  greatest  Density. 

By  George  Oswald  Sym,  M.A. 

It  might  be  thought  a  very  simple  problem  to  determine  at  what 
temperature  a  given  quantity  of  water  occupies  the  smallest  space  ; 
jet,  though  a  greater  share  of  attention  and  ingenuity  has  been  be- 
stowed upon  this  subject  than  its  importance  may  seem  to  merit,  no 
eertainty  with  regard  to  it  has^ hitherto  been  attained.  Most  chemists 
believe  the  greatest  density  of  water  to  be  at  or  near  40^  ;  but  some 
of  very  high  authority  place  it  at  36° ;  and  there  are  probably  not  a 
few  who  still  indulge  a  philosophical  reluctance  to  admit  that  the 
condensation  can  be  any  where  greater  than  at  the  freezing  point. 
The  question  is,  therefore,  still  undecided,  and  continues  to  afford 
a  proof  how  difficult  it  is  to  establish  a  fact  of  which  no  good  ex- 
{danation  can  be  given. 

In  addition  to  the  various  methods  which  have  been  contrived  for 
settling  this  point,  I  venture  to  propose  another,  depending  on  the 
construction  of  an  instrument,  which  seems  4idapted  for  directly 
measuring  the  real  expansions  and  contractions  of  fluids. 

In  order  to  construct  this  instrument,  two  glass  tubes  are  to  be 
procured,  equal  to  each  other  in  length,  and  equal  in  weight ;  but 
so  unequal  in  width,  that  the  one  may  slide  easily  into  the  bore  of 
^le  other,  and  leave  a  sensible  space  unoccupied  all  around.  A 
certain  portion  at  the  end  of  the  larger  of  these  tubes  is  to  be 
melted,  and  blown  into  a  bulb.  An  equal  portion  at  the  end  of  the 
smaller  is  also  to  be  melted,  and  so  pushed  back  and  compressed 
riiat  the  whole  length  of  the  two  may  still  remain  equal,  and  that 
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Mie  one  may  still  be  capable  of  sHding  into  the  oiher.  This  Aoat, 
the  targer  \s  to  be  nearly  fitted  with  disiUled  water ;  the  sinallsr  ii 
then  to  be  let  down  into  it  in  its  whole  length,  so  that  its  tliickcn«d 
CH(l  may  rest  on  tlie  bottom  of  the  bulb ;  and  its  other  end  \s  v> '« 
fixed  in  the  middle  of  the  bore,  hy  wedgiog'  in  around  it  some  small 
Slips  of  leather  or  of  cork.  Lastly,  a  scale  is  to  be  aRixed  to  die 
neck,  extending  to  some  distance  above  swd  below  the  level  at  whieii 
the  surface  of  the  water  now  stands  i  and  then  the  instruicieat  wilt 
be  fit  for  use. 

"  Two  tubes  whieh  consist  of  et^ual  quantities  of  glass  will  be 
Equally  expanded  or  contracted  by  the  addition  or  abstrsctioo  of 
^sl  quantities  of  heat.  It  is  evident,  also,  from  the  construction 
<Sf  tlie  iiMlrument,  that  that  portion  of  the  inner  tube  which  is  con- 
tained within  the  neck  of  the  outer  consists  of  just  as  much  glass  at 
-goes  to  constitute  the  neck  itself;  and  that  portion  which  is  con- 
tained within  the  bulb,  of  just  as  mucli  glass  as  goes  to  constitute 
the  bulb  iCselF.  Hence  any  i-ariatioii  of  temperature  which  either 
extends  to  the  whole  tiistiumenc,  or,  in  equal  proportions,  to  its  coi- 
'  responding  parts,  will  occasion  an  equal  I'ariation  of  bulli,  either  in 
ftg  two  members,  in  general,  or  in  the  corresponding  portions  of 
4faem  in  particular. 

But  il]e  space  between  these  two  members — that  space  in  whici) 
the  water  is  contained — will  be  oppositely  aftected  by  similar  varia- 
tions of  bulk  in  the  two  members.  Every  expansion  of  the  outer 
tube  and  bulb  will  tend  to  enlai^e  ttiat  space,  and  consequently  to 
lower  the  level  of  the  water  in  the  neck  ;  whereas  every  expMiiuol 
W  the  kiner  tuljc  will  tend  to  diminish  the  sHme  space,  and  tataiie 
l&e  level  of  the  water :  and  the  converse  will  obviously  hold  good 
^ith  regard  to  contractions.  Hence  if  the  two  memheis  «f  the 
Justrument  be  equally  and  simultaneously  expanded  op  eontracM^ 
She  sjiace  lieiween  them  will  neither  be  enlarged  nor  dimioiehe^. 
-Vhat  space,  tlierefore,  can  suDer  no  variation  of  capaeity  from  W] 
change  of  temperature  which  extends  to  the  whole  insirumenl,  « 
fin  equal  proportions  to  the  corresponding  parts  of  it;  the  level  sf 
i'tte  water  in  the  neck  can  be  uflected  by  no  such  cause;  and  coos^ 
)quently,  if  it  be  raised  or  depressed,  this  must  be  occasioned  bf  H 
Wual  change  of  density  in  the  water  itself.  In  short,  we  here  oJl 
-Into  exercise  such  a  principle  of  compensation,  that  the  efeolsaf 
'temperature  on  the  glnss  will  be  completely  neutralized,  and  the 
'apparent  dianges  in  the  volume  of  the  water  identified  with  the 
»Ba>onea. 

'  Such,  at  least,  would  be  the  case  if  the  Instrument  could  be 
fconstructed  with  theoretrical  perfi.'ction.  But  it  must  be  eon- 
fussed  that  there  afe  some  practicnl  difticulties  and  sources  of  ioac- 
cnracy  which  cannot  wholly  be  avoided.  It  is  only  by  a  rare  chance 
that  one  can  expect  to  liglit  upon  two  tubes  of  different  widtlWi 
which  are,  length  for  length,  exactly  of  the  same  weight,  K«B 
supposing  such  tubes  to  be  obtained,  if  the  bulb  be  made  niM 
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large,  this  renders  it  necessary  to  convert  a  considerable  portion  of 
the  inner  tube  into  an  almost  solid  lump,  in  which  form  glass  does 
not  expand  or  contract  quite  so  imich  as  in  an  attenuated  form.  Or 
if,  to  avoid  this  necessity,  the  bulb  be  made  comparatively  small^ 
the  risings  and  depressions  of  the  water  in  the  neck  will  be  propor* 
tionally  minute  and  indistinct. 

Yet  these  difficulties  may,  I  think,  be  so  far  overcome  as  to  re- 
radve  any  reasonable  distrust  of  the  general  accuracy  of  the  results. 
I  pfXKured  two  glass  tubes  of  the  requisite  dimensions,  equal  lengths 
of  which  did  not  difier  in  weight  so  much  as  5  gr.  in  300 ;  and 
I  had  the  bulb  blown  of  such  moderate  size  that  the  inner  tube  did 
not  require  to  be  any  where  converted  into  a  solid  rod,  and  yet  of 
•ach  sufficient  size  tliat  the  expansions  and  contractions  of  the  wtter 
were  perceptible  for  one  degree  of  temperature,  and  quite  unequi* 
yooal  for  two  decrees.  I  was,  therefore,  satisfied  that  the  instrument 
vniB  capable  of  determining,  not  only  the  existence,  but  verjr  nearly 
the  law,  of  the  anomaly  in  question. 

The  result  of  my  trials,  which  I  repeated  oftener  and  more  scni«- 
pulottsly  than  an  older  experimenter  would  have  thought  at  all 
necessary,  is  conformable  to  the  generally  received  opinion.  Whe^ 
ther  I  plunged  the  bulb  into  water  at  50^,  and  then  slowly  cooled  it 
down  to  32^,  maintaining  the  temperature  for  some  time  stationary 
at  each  successive  interval  of  two  or  three  degrees,  in  order  to  make 
sare  of  its  being  uniformly  diffiised  throughout  both  members  of  the 
instruanent ;  or  whether  1  reversed  the  process,  by  first  surrounding 
the  bulb  with  ice,  and  then  sbwly  communicating  beat  to  it ;  I 
found  that  the  condensation  was  greatest  either  at  40^,  or  in  its  near 
neighbourhood,  and  that  the  rate  of  expansion  on  each  side  of  that 
limit  was  apparently  the  same.  I  even  made  the  experiment  with 
a  greater  degree  of  nicety  than  can  be  done  with  a  graduated  scale, 
by  tying  a  fine  hair  round  the  tube,  and  placing  it  precisely  opposite 
to  the  level  of  the  water,  after  having  kept  it  at  40°  for  more  than 
half  an  hour;  and  I  still  found  that  any  change  of  temperature, 
whether  a  rise  or  a  fall,  caused  the  water  to  ascend  above  the  level 
of  the  hair.  I  am,  therefore,  almost  convinced  that  the  greatest 
d^ndty  of  Water  is  at  a  temperature  not  differing  from  40°  by  more 
than  one  degree;  though  I  should  not  like  to  speak  confidently  on 
the  subject,  unless  I  could  have  the  satisfaction  of  seeing  the 
method  approved,  and  the  result  verified,  by  some  mcffe  experienced 
chemist. 
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Article  X. 

Magneiical  Ohervatums^    By  Cd.  Beaufoy^  F.R.S. 

(To  Dr.  Thomson.) 

MY  DEAR  SIR,  Bwhey  Heath,  April  18,  1817. 

Allow  me  to  mention,  these  observations  were  made  with  the 
same  instrument  and  needles  as  in  the  years  1813,  14^  and  15; 
but  the  base  of  the  instrument,  instead  of  resting  on  a  piece  of 
mahogany,  is  i^ow  placed  on  a  brass  triangular  stand,  through  the 
angles  of  which  are  inserted  the  three  mill-headed  screws  for  level- 
ling it.  By  this  improvement  the  instrument,  when  once  levelled,  re* 
tains  its  horizontal  position,  the  wooden  stand  being  liable  to  warp. 
The  object  glass  also  can  now  be  adjusted  for  diflerent  (^stances. 
One  needle  is  a  very  slender  parallelopipedon,  and  weighs  51  gr.; 
the  other  is  of  a  cylindrical  form,  terminating  at  each  extremity 
with  a  .cone,  and  weighs  6S  gr.  The  increase  of  weight  in  the 
needles  is  owing  to  the  new  agates  which  have  been  put  in* 

In  the  subjcnned  meteorological  table  Fahrenheit's  thermometer 
is  used|  and  M.  de  Luc's  hygrometer.  The  velocity  of  the  wind 
18  determined. by  taking  the  mean  of  the  times  it  blew  three  diifereDt 
miles,  and  then  reducing  that  mean  to  feet  per  second.  The  direc-^ 
tion  of  the  wind  is  counted  from  the  true  points  of  the  compass. 
1  remain,  my  dear  Sir,  yours  very  sincerely, 

Mark  Bbadfoy. 

Busliey  Heathy  near  Sianmore. 

Latitude  51*  37'  42''  North.    Longitude  west  in  time,  1'  80-7". 

Magneiical   Olservaiions,    1817.  —  Variation  West. 
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[ig  Observ. 
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eh  Ahf 

«4o  33'   37'' 

Ih 
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S 
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09 
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24 
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3 

8    48 
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49 
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24 
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4 
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24    32    01 

60 
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32 
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24 
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5 
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8 
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9 
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24 
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10 
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24 
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02 
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24 
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24 
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¥i 
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24 

35    14 

15 
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30 
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24 
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J7 
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B& 
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S« 

^    6    45 

24 
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Meteorological  Table. 


Month. 

Tiiap. 

B^o». 

Tber. 

Hyg. 

Wind. 

Velocity. 

Weather. 

Feel. 

46° 

55° 
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30-1  S3 

53 

44 

s 
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Even 

50-058 

43 
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4fl 

54 

KSE 

s. 

Soon 
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51 

39 
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48 

43 

E 
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48 

53 
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57 

37 

E 
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48 
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15-000 
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50 
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NE 
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» 
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49 

61 
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47 

50 

NE 
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41 

65 
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IM 
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44 
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40 

59 

NK 
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41 
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48 

E 

48 

50 

E 

40 

67 

W 
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55 

47 

SW 

47 

47 

48 

61 
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V 
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44 
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41 
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36 

46 

10 
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38 

39 
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:;ioudy 

34 

38 
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35 

53 

"Icar 
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37 
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IS 
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45 

SO 

NW 
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44 

ai 

NW 
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45 

7S 

NW 
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13 
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50 

65 
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60 

64 
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47 
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57 

64 

51 

ei 

51 

78 
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69 

48 
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60 

46 

NW 
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48 

53 
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49 

40 
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42 

42 
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39 

51 
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IT 
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40 

48 

□loud. 

l 
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39 

50 
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Article    XI. 
Analtsbs  of  Books. 

y.  I^sihne  des  Animatix  sans  VertibreSp     PariSj  I801« 

2.  Extroitdu  Corns  de  Zoohgie^  &€.    Paris,  1812. 

3.  Hisioire  Natnrelle  des  Animaux  sans  Fert^lrres.  Pnrisy 
1815-16. 

The  above  works  were  all  written  by  De  Lamarkj  wlip,  in  the 
firsi^  dlvi^ded  animals  into^  1.  Those  with  vertefaim..  $K.  Those 
without  vertebrsK. 

In  the.^CQnd  woric  he  has  arranged  nnnimais  into — 

I.  Atsrtbbrosa. 

*  ApATHiauj^*  Class  1.  Infusoria.  2.  BolypL  3«  Sadiaia^ 
4,  Vermes  (Epizoarice  ?). 

**  Sbnsibles.  .  Cla^  6.  Jmecta.  6.  Arachnidef*  7*  Chtf- 
iwcea*    8.  Anneltdes.    9.  Cirrh^edes.    10.  MoUuscOm 

IL  Vertbbiiosa.  * 

t**  Intelligens.  Class  11.  Pisces.  12,  R^pHiia.  IS.Aues. 
14.  Mam*maUa* 

In  his  last  work  he  proposed  to  have  followed  this  arrangement; 
but  in  the  supplement  to  the  first  volume  (which  is  priac^ally  oc- 
cupied with  a  second  edition  of  his  Philosophie  Zoologicyie  in  the 
form  of  an  introduction)  he  has  thus  arranged  animals^  with  two 
additional  classes : — 

loarticules.  ArticuUg. 

C  Infusoria. 

APATaiauES  • . .  <        ^  Polypi 

LTunicata.  Kadiata.        Epvzoaiw.  Vermes. 

Acephak.  Insecta. 

SflKSiBLES  <  MoUusca.  Annelides.  Arachnides. 

Ciirhipedes, 

MasDmalia. 

Class  1.  Infusoria.  Contains  a  part  of  the  «iymft|s  included 
under  that  name  by  Miiller^  and  is  divided  into — ^Order  1.  Nidh 
without  appendices.    2.  Appendiculata^  with  appendages. 

Class*  2.  Polypi.  Order  1.  Ciliati;  gen.  Cercula^  &c. 
2.  Denudati;  gen.  Hydra^  &c.    3.  Fn^kiaii;  sertularia^  cellaria 
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poiadrepora^  isis  coralUoa,  spongia.     4.  Tvliferi;  lobularia,  &cl 
^^  NatgMles  ;  pennatula,  &c.  / 

Class  3.  &APIATA.  Order  1.  Mollia;  beroe,  medusa,  &c. 
2p  Echinodermata;  asteiias,  echinus,  &c. 

. .  Class  4.     Tunicata  ;  contains  the  ascidiae  of  Savigny,  of  which 
WQ  gave  a  short  notice  ia  our  number  for  March. 
,    Class  5.     Venrnes.     Order  i,   Nuda;  hydatis,  tenia,  mooos* 
toma,  &c.     2.  Rigida;  echinorhynchus,  trichiuris^  gordius^  &c. 
i.  Hispida;  nais,  &c. 

Class  6«    Efizoarije.    Lernsea,  &c. 

Class  7*  Insbcta.  A.  Mouth  with  a  sucker.  Order  1.  Ap^ 
i0ras  pules.  2.  Diptera;  musca,  &c.  3.  Hemiptera;  cimez,  fte. 
4,  Lepid^tera ;  papilb,  &c.  —  B.  Mouth  with  mandibles. 
Qrd^r  5.  Hymenopiera ;  apis,  tenthredo,  &e.  6.  Nenrcptera^ 
libellula,  ephemera,  hemerobius,  &c.  7*  Ortkoptera;  g^IluB^ 
Uatta,  foriicttla,  &c.    8.  CoLeoptera;  scarabeeus,  &c. 

CiMB  j8.  Abachnidbs.  Order  1.  Antennifera ;  pediculua^ 
podula,  jukis,  soolopendra,  &c.  2.  Palpifera;  nympbon,  earj^ 
iJK)ides,«ihata,  hydrachna,  siro,  scorpio,  aranea,  &c. 

Class  9.  Cbustacba.  Order  1.  Onfpt(dynmchia;  cancer,  ma^ 
tota,  maia,  pagurus,  galatea,  &c.  2.  GymnoWanchia ;  squilla, 
ip^nmams,  ligu,  caligua,  cypris,  &c. 

Class   10.     Annelides.      Order  1.  Cryptobranc/iia ;   hirudo, 
hunbiioB.  2.  Gymnobrtmchia;  arenicola,  amphitrite,  dentalium,  &c« 
X  fdaas  U«    CiEBHiPBBEs.  *    Balanus,  &c. 
!  £!la8B  \§L    MoLUTSCA.    Clio,  doris,  helix,  sepia,  earinaria»  &e* 
...Class  IS.    AcBPHALA.    Qstrai,  Venus,  &c. 


-  I 


Article  XIL 

Proceedings  of  Philosophical  Societies* 

ROYAL    SOCIBTy. 


On  Tliunsday,  March  27^  Mr.  Marshall's  paper  on  the  hrarui 
cinnamomum  was  continued.  He  described  the  way  in  which  th^ 
^nnamon  was  collected^  the  finuds  practised  by  those  employed  in 
gaAeriog  it,  and  the  way  in  which  it  is  stowed  in  the  ships  to  be 
transported  to  Europe.  It  is  usually  stowed  alcmg  with  blade  ])eppeiP, 
in  order  to  saye  room ;  or  if  pepper  be  wanting,  coflee  is  subtfi* 
tuted  in  its  place.  The  Dutch  sometimes  ordered  an  oil  to  be  ex- 
ftt^ed  from  the  coarser  kinds  of  cinnamon  which  were  not  consi- 
At^d  as  lit  for  the  home  market.  Tbe  method  is  simple.  The 
bark  is  r«dttced  to  a  coarse  powder,  macerated  for  sonxedaya  in  att' 
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water,  and  then  put  along  with  water  into  a  siill.  The  oil  c 
over  with  the  water.  Tlitre  are  two  kinds  of  oil  obtained  :  a  li. 
oil  which  swims  on  the  surface  of  the  water,  and  a  heavy  oil  « I.'. 
anks  to  the  bottom.  The  whole  of  llic  light  oil  separates  in  .1 
hours;  but  the  heavy  oil  continues  to  subside  for  ten  or  twelve  diiji. 
80  lb.  of  fresh  bark  yield  2^  oz.  of  the  light  oil,  and  5^  oz.  of  ibe 
heavy.  The  product  is  a  little  diminished  when  the  bark  has  been 
kept  fortioine  years  before  it  is  disiillcd. 

Cinnamon  when  first  separated  from  the  branch  has  an  orange 
colour,  and  a  very  agreeable  fragrant  odour.  The  colour  dimiiiisbtl 
and  the  smell  nearly  disappears  by  keeping. 

Cinnamon  is  con6ned  to  the  torrid  zone.  Besides  Ceyloti,  it 
grows  on  the  Malabar  coast,  in  Coeliin  China,  in  Sumatra,  Borneo 
Celebes,  the  Jsle  of  France,  Guiana,  Jamaica,  and  other  WttI 
India  inlands. 

On  Thursday,  April  17,  the  remainder  of  Mr.  Marshall's  paper 
,WM  read.  It  was  taken  up  with  endeavouring  to  trace  the  origin  of 
the  terms  cinnamon  and  cassia.  Herodotus  informs  us  thai  tbc 
Greeks  adopted  their  term  cinnamon  from  the  Phenicians.  The 
Pbenicians  probably  would  adopt  the  word  used  in  India.  The 
llalays  express  cinnamon  by  the  phrase  kayu  menes,  sweet  wood; 
and  Mr,  Marshall  is  of  opinion  that  this  is  the  origin  both  of  the 
words  cinnamon  and  cassia. 

At  the  same  meeting  a  note  by  Mr.  Thomas  Knight  was  read. 
On  looking  over  Mr.  ^pence's  book  on  Logarithmic  TranscendeDii 
lie  (bund  the  very  same  demonstration  of  the  binomial  theorem 
which  he  himself  had  lately  presented  to  the  Royal  Society.  Tbe 
paper  contained  some  observations  oa  Mr.  Spence's  demotistiatioa 
of  a  nature  not  to  be  read. 

At  the  same  meeting,  a  paper  by  Mr.  Babbage  on  the  Utility  of 
Analogical  Reasoning  in  Mathematics  was  announced,  but  was  noC. 
of  a  nature  to  be  read. 

At  the  same  meeting,  a  description  of  an  Increaser  of  Electricity 
by  Mr.  Uppington  was  begun.  He  had  invented  the  instrument  id 
ISiO,  had  found  it  useful  in  his  private  experiments,  and  had  givea 
an  account  of  it  to  the  late  Lord  Stanhope,  which  his  Lordship  bad 
approved  of.  The  present  description  consisted  of  extracts  from 
Mr.  Uppington's  letters  to  Lord  Stanhope. 
,  On  Thursday,  April  24,  Mr.  Uppington's  paper  was  concluded. 
As  it  consisted  entirety  of  the  description  of  an  instrument,  and 
xeferred  to  figures  which  I  had  not  the  means  of  seeing,  it  is  not  ia 
my  power  to  convey  an  iatclligible  account  of  it  to  my  readers. 

LINN « AN    SOCIBTV. 

On  Tuesday,  April  1,  part  of  a  paper  by  M.  de  Brisson  wai 
Rad,  giving  an  account  of  hymenopterous  and  dypterous  insects  not 
yet  described  by  systematic  writers. 

Oa  Tuesday,  April  15,  a  short  account  of  an  luicommoa  spccio* 
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f  serpent  found  in  Dorsetshire,  and  long  ago  described  by  Linnseus, 
ras  given  by  Mr.  Rackett.  It  is  more  poisonous  than  the  commoii 
'iper* 

At  the  same  meeting  a  paper  by  Mr.  Colebrook  was  read^  de- 
icribing  some  little  known  Indian  plants. 

GEOIyOGICAL  SOCIBTY. 

JuTie  21. — A  paper  by  Dr.  Clarke  on  the  Composition  of  a  daik 
bituminous  Lime-stone  from  the  Parish  of  Whiteford,  in  Flint- 
shire,  was  read. 

The  lime-stone  in  question  is  remarkable  for  making  with  the 
usual  ingredients  an  excellent  water  cement.  It  appears  from  Dr. 
Clarke's  analysb  to  consist  of  about  90  per  cent,  of  carbonate  of 
Kme^  the  remainder  being  chiefly  alumine,  with  minute  portions  ot 
silex  and  bitumen. 

A  letter  from  Robert  Anstie,  Esq.  of  Bridgewater,  was  read. 

Tills  letter,  with  illustrative  drawings,  describes  some  fossil  ver- 
tebrsB,  ribs,  and  scapula,  of  a  large  animal,  probably  of  the  genus 
Bicuta,  which  have  lately  been  discovered  imbedded  in  lias  lime- 
stone, near  Kingsdon,  between  Somerton  and  Ilchester.  It  also 
describes  a  fossil  fish,  apparently  of  the  genus  clupoa,  which  wis 
iband  imbedded  in  lyas  at  East  Quantock  Head,  in  the  Bristol 
Channel. 

A  paper  on  Magnesian  Lime-stone  by  Hen.  Warburton,  Esq, 
T.P.G.S.  was  read. 

The  largest  continuous  deposit  of  magnesian  lime-stone  extends 
ttom  Sunderland  to  the  vicinity  of  Nottingham,  where  it  suddenly 
ferminates.  It  is  disposed  in  horizontal  beds  Ijring  conformably  with 
the  red  marl  by  which  it  is  generally  covered,  and  with  which  it 
sometimes  alternates.  It  is  represented  as  covering  part  of  the  coal 
measures ;  but  whether  it  lies  conformable  with  these  latter  has  not 
been  ascertained. 

The  red  marl  is  widely  distributed  along  the  tract  of  country 
which  lies  between  Lancashire  and  the  southern  coast  of  DcN'on- 
shire,  lying  horizontally,  as  in  the  North  of  England,  on  the  ih« 
dined  beds  of  the  coal  measures,  and  bounding  them  at  their 
basset.  In  this  red  marl,  beds  of  a  breccia,  the  cement  of  which  is 
magnesian  carbonate  of  lime,  have  been  observed  by  Dr.  Bright  at 
Kingswood,  near  Bristol ;  by  Dr.  Wollaston  and  Mr.  Greenough 
ai  Cowbridge,  in  South  Wales ;  and  by  Mr.  Aikin  at  Caerdestoa 
and  Loton,  in  Shropshire.  Insulated  blocks  of  a  similar  rock  have 
been  observed  by  Mr.  Warburton  and  the  late  Mr.  Tennant  incum- 
bent on  the  lime-stone  on  the  Mcndip  Hills,  near  Cheddar. 

The  relation  between  the  red  marl  and  the  coal  measures  it  is  of 
great  importance  to  have  thoroughly  ascertained.  If  the  former  be 
considered  as  one  of  the  complete  series  of  beds  which  succeed  each 
other  in  an  invariable  order,  then  we  might  expect,  by  sinking 
through  the  red  marl  in  any  place^  to  arrive  at  coal ;  but  if,  on  the 
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contrary)  wc  suppose  any  causes  of  partial  destruction  and  (kodK^^ 
lion  to  have  been  in  action  immediately  previous  to  the  depw''^^ 
of  the  red  marl,  then  this  rock  may  occur  superincumbent  oq 
other  rock  from  granite  to  coal^  and  of  consequence  be  no 
indication  of  the  latter. 

jVbi;.   1. — An  extract  from  a  letter  addressed  to  the  Sec 
from  Dr.  Trail,  of  Liverpool,  was  read. 

In  addition  to  a  former  notice  respecting  the  occurrence  of  ai(-j 
netic  iron  and  iserine  in  Cheshire,  I)r.  T.  now  states  that,  in 
sequence  of  the  heavy  rains  of  the  last  summer,  he  has  beeoAlnf: 
abled  to  trace  these  minerals  for  several  miles  along  the  Che*' 
shore  of  the  Mersey.    They  are  washed  out  of  a  bed  of  d^ 
cohering  sand  of  inconsiderable  thickness,  which  is  covered 
thick  bed  of  clay,  and  appears  to  extend  through  a  coosidedyir.  S 
part  of  the  hundred  of  Wirrail,  the  district  which  lies  betRrecn 
estuaries  of  the  Dee  and  the  Mersey. 

A  letter  from  Captain  Marryat  was  read,  in  which  he  gifeiMi|axKi 
account  of  the  country  in  the  immediate  vicinity  of  Nice,  OD 
north-west  coast  of  Italy.  The  maritime  Alps  consist  of  caloB 
mountains,  which  diminish  in  height  as  they  approach  the  odi^v-  ^ 
and  finally  sink  into  the  Mediterranean  Sea.  The  rock  oovlmrhc 
the  citadel  of  Nice  is  built  is  a  part  of  this  extensive  fbnnnaa|^^ 
being  composed  of  a  compact  greyish  marble,  with  white  andydll 
streaks.  The  upper  part  of  the  rock,  and  generally  speaking  of  At 
whole  of  this  formation,  at  least  in  the  vicinity  of  the  bay  of  Nia, 
is  very  much  shattered  and  dislocated,  and  the  rents  thus  occasioiei  V^^ 
are  filled  up  by  a  hard  red  breccia,  containing  broken  bonesp  tQgedM 
with  land|  river,  and  sea  shells.  These  fossil  remains  are  peifccdf 
similar  to  those  which  occur  in  analogous  situations  in  the  rock  w 
Gibraltar,  and  elsewhere  on  the  coast  of  the  Mediterranean,  ibI 
appear  to  bear  a  great  resemblance  to  those  described  by  Cuneri 
which  are  found  in  the  neighbourhood  of  Paris.  Near  Villa  Fnaci 
this  breccia  may  be  observed  passing  into  a  bed  of  clay,  with  fiig-  \\ 
ments  of  lime-stone,  which  rests  upon  the  compact  calcarcooi  I 
rock ;  and  on  the  heights  of  Cimiers  the  same  breccia  is  covered  br  I 
a  bed  of  reddish  gypsum.  The  peninsula  of  St.  Ho^pioe  is  fi>iiDc4  \ 
of  the  compact  calcareous  rock  already  mentioned ;  but  on  the  oeck 
connecting  this  with  the  main  land,  and  at  an  elevation  about  22 
yards  above  the  present  level  of  the  sea,  is  a  deposit  of  ooosideraU^ 
thickness,  and  of  much  more  recent  origin.  From  the  eitenil 
appearance  of  this,  and  from  the  evidence  obtained  by  sinking  i 
well  in  it  to  a  considerable  depth,  it  appears  to  be  a  mixture  of  nod 
and  of  shells  without  any  distinction  of  beds  or  of  structure,  exccft 
that  in  some  cases  the  ingredients  are  compacted  by  a  calcareoo 
infiltration  into  a  porous  mass,  while  in  other  parts  they  are  quite 
Ipose.  The  shells,  of  which  a  copious  list  is  given^  are  statea  by 
Capt.  M.  to  be  of  the  same  species  with  those  at  present  inhabitiflg  ) 
the  adjacent  shores ;  and,  what  is  remarkable,  are  also  for  theuMtf    \ 
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put  the  same  with  those  contained  in  the  beds  above  the  ehalk  in 
dtetairnsof  Paris  and  of  the  Isle  of  Wight. 
•  The  reading  of  a  paper  by  Dr.  Berger,  entitled,  OeognostSc 
BKnmrks  6n  the  Rocks  in  the  immediate  Vioinity  of  Dublin^  wasr 
tegMn. 


Article  XIII. 

SCIBBITIFIC   INTBLLIGKNCJB;   and   NOTICBS  of  SC7fiJKCTSI 

conmectjBO  with  scikncjs. 
I.   Lectures. 

I 

'  Mr.  Bakewell  will  deliver  a  series  of  Lessons  in  Geology  at  thtf 
Aigyle  Rooms,  to  commence  the  middle  of  the  present  month 
(ftjhy).  The  mode  of  instruction  by  lessons  in  a  science  presenting 
new  and  interesting  objects  of  inquiry  at  every  step  will  be  found  ta 
possess  many  advants^s,  admitting  questions  and-  explanatian* 
vUcb  are  precluded  by  the  formality  of  public  lectures. 

Dr.  Clutterbuck  will  begin  his  Summer  Course  of  Lcctores  o» 
iie  Theory  and  Practice  of  Physic^  Materia  Medica,  and  Chemistry^ 
^  Monc^r,  June-  2,  at  ten  o'clock  in  the   mornings   at  his 
No.  \,  in  the  Crescent,  New  Bridge-street^  Bku£Eriaff8. 


II.  Register  of  the  Weather  at  New  Malttnu 

'  Jknuaryi — ^Mean  pressure  of  barometer^  29*584;  mas.  30*B1 ; 
aiin.  £8-10.  Range,  2-51  inches.  Spaces  described,  t2'69  mchev* 
Nbmberef  changes,  22. — Mean  temperature,  36-80^ ;  max.  54^; 
Olili*  24^.  Range,  30^. — ^Amount  of  rain  and  snow,  1*31  inch. 
Wet  days,  10.— Prevailing  winds,  S.  and  S.W.  S.S.W.  11  f 
W*  5 ;  S.W.  1 1 ;  N.W.  3 ;  Var^  1.— Mean  of  the  hj^rometer  at 
nine,  a.  m.  7^4  nearly. 

The  character  of  this  period  during  the  former  part  was  windy 
and  changeable,  vvitii  slight  showers  at  intervals.  From  the  7th  to 
the  23d  the  weather  was  cold  and  wet,  "with  frequent  showers  of 
snow ;  and  on  the  16th  it  fell  in  considerable  quantity,  followed 
by  rain,  and  a  violent  gale  from  the  south.  On  the  l^d  a  rapid 
incfease  of  temperature  and  pressure  took  phce,  and  the  weather 
ID.the  close  was  as  calm  and  mild  in  these  parts  as  it  often  is  at  the 
bttriiming  of  May. 

The  barometer  has  again  been  very  low.  The  mininram  occurred 
Oft  the  20th,  during  a  heavy  storm  of  wind  and  rain  from  the  Sw 
For  six  preceding  days  the  wind  had  blown  steadily  from  that 
quarter,  and  the  column  was  uniformly  under  29*00 ;  but  on  the 
Mat  it  indicated  its  maximum  of  elevation. 
>   The  variations  towards  the  beginni  '  e  month  were  agaiit 

mnaiderable,  and  the  column  tbiom  in  continual  ftieiM^ 

tion*  ■  .  I 
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A£rwiry.-*MeftD  pressure  of  barometer,  29*658;  iimx.SOwJ  ^l 
min.  28*90.      Range,    i'Jl.      Spaces   described,    13*82  iodH!  ^' 
Number  of  changes,  24. — Mean  temperacure,  41*82;  niax.  Slf  ^ 
nin.  31.    Kange,  22^. — Amount  of  snow  and  rain,  1*34  indF'^ 
Total  this  year,  2*65  inches. — Wet  days,  6;  cloudy,  13;  finc^V!^^ 
—Prevailing  winds,  W.  and  S.W.    N.  2;  S.  2;  S.W.  6 ;  WJ 
N.W.  2;  Van  1.    Number  of  windy  days,  15;  boisterous,  6>J'^^ 
Mean  of  the  hygrometer,  69^.  X   *^ 

The  barometrical  column  during  the  whole  of  this  month  Mr^^ 
been  incessantly  in  motion,  as  will  be  seen  from  the  number  v^^ 
changes  in  its  direction,  which  are  nearly  equal  to  the  dafsmtu'  -^ 
period.  The  range  was  confined  to  four  days,  tiz.  from  the  Itf  vj 
the  4th ;  on  which  last-mentioned  day  it  was  depressed  nearly  a  U 
inch  ;  but  on  the  1 0th,  having  nearly  regained  its  former  elevadw 
a  violent  storm  of  wind  and  rain  from  the  N.  on  the  11th  canf.  ^ 
another  depression  of  nearly  an  inch  and  a  quarter.  't 

The  temperature  for  the  most  part  has  been  very  high  far  AKr.^ 
leasoD,  and  the  variations  trifling ;  indeed,  in  the  minimis  ^Wr 
bas  been  a  very  sensible  approximation  to  the  mean.  ^[^ 

The  amount  of  rain  nearly  agrees  with  that  for  the  last  mondif  ^ 
the  greater  part  having  fallen  by  night.  'E 

A  very  brilliant  and  splendid  display  of  the  Aurora  BoreafismJ^ 
observed  here  in  the  evening  of  the  8th,  and  was  followed  by  moek  & 
wind  and  heavy  rain.  On  the  25th  and  26th,  between  oght  ^W 
nine,  p.  m.  the  moon  exhibited  a  very  bright  corona,  encircled  b^f 
a  distinct  double  halo,  which  contmued  each  time  above  two  hoonb  F 
These  appearances  were  succeeded  by  a  most  tremendous  hurricioe  p 
from  the  W.  during  the  whole  of  the  27th,  accompanied  betweea.  Yt 
five  and  six,  a.  m.  with  loud  thunder  and  vivid  lightning.  A  very  f 
large  solar  halo  appeared  on  the  21st,  and  was  alrnost  immediatdj  ¥ 
followed  by  a  violent  gale  from  the  S.W.,  and  the  heaviest  shotrer  f 
of  snow,  mixed  with  hail,  we  have  observed  during  the  present 
winter. 

Nfiw  MaltoHf  Feb,  2,  1817.  J*  S. 

} 

III.  On  tlie  Rat  (Teau.  \ 

(To  Dr.  Thomson.)  X 

SIR,  f 

■  I  hope  you  will  not  regard  the  following  observations  on  a  nik 
gular  phenomenon  obtrusive,  and  unworthy  a  place  in  yoor 
Journal. 

The  phenomenon  to  which  I  allude  has,  I  believe,  been  described 
by  travellers  before ;  but  as  it  occurred  to  me  during  a  recent  tour 
through  the  South  of  France,  I  cannot  resist  the  temptation  of 
offering  you  a  few  desultory  remarks  upon  it. 

I  refer  to  that  singular  occurrence  in  the  river  Dordogne  wWcb  i» 
commonly  called  the  mascaret,  and  which  is  known  in  that  part  of 
France  by  the  name  of  the  rai  d'eau.  Major  Rennel,  in  his  account 
of  India^  has  mentioned  a  similar  pheuomenoa  having  beenol>- 


lerved  in  the  Ganges ;  and  Conatantioe  has  descri^  it  as  occurrini; 
Bi  the  river  of  the  Amazons. 

After  a  long  continuance  of  dry  weather,  by  which  the  waters  of 
the  Dordogne  are  very  much  reduced  in  quantity,  we  f)ereeive  «t 
tliat  part  of  its  course  where  it  mingles  its  waters  with  those  of  the 
Garronne  this  appearance  presenting  itself,  as  a  huge  mass  of  water 
■omewhat  resembling  the  form  of  a  tun-barrel,  which  rolls  from 
one  side  of  the  river  to  the  other,  at  one  time  disappearing,  and  at 
wiother  rising  again  with  increased  dimensions  and  violence,  and 
proceeding  up  the  rivftr  to  the  distance  of  about  22  miles. 

As  soon  as  its  approach  is  indicated,  both  men  and  cattle  retire 
fiom  its  banks. 

From,  the  suddenness  of  its  appearance,  and  the  violence  wiA 
which  it  moves,  it  is  often  productive  of  serious  evils.  It  has  been 
frequently  known  to  tear  up  by  their  roots  trees  which  were  growing 
on  that  side  of  the  river  to  which  it  may  have  rolled,  to  sink  or 
destroy  boats,  and  to  break  down  the  banks  of  the  river. 

The  seafaring  men  who  reside  at  the  mouth  of  the  river  can 
generally  predict  the  occurrence  of  the  rai  d^eau,  from  observing 
the  depression  in  the  river,  and  the  force  of  the  flowing  tide.  From 
these  circumstances  they  are  generally  able  to  escape  those  unplea- 
ttDt  and  dangerous  consequences  to  which  this  event  gives  rise. 

This  remarkable  phenomenon  usually  presents  itself  first  opposite 
to  the  village  of  Bee  d'Ambes.  From  this  place  it  proceeds  up  the 
nver,  suffering  a  variety  of  changes  in  its  appearance,  till  it  reaches 
the  town  of  Libourne,  where  it  roars  with  apparently  increased 
impetuosity,  agitates  the  waters  of  the  river  to  a  considerable  ex- 
teat^  and  at  the  same  time  sufiers  a  very  considerable  diminution  in 
ttoi  size  and  in  its  force. 

This  singular  occurrence  in  the  river  Dordogne  may  doubtless  be 
attributed  to  the  combined  operation  of  several  causes,  of  which, 
however,  the  sea  appears  to  be  the  most  essential. 

At  the  flow  of  the  tide  its  waters  are  conveyed  by  the  Gironde  to 
the  mouths  of  the  rivers  the  Garronne  and  the  Dordogne.  Here  the 
bed  of  the  Garronne  being  considerably  diverted  out  of  the  direction 
of  the  flowing  tide,  and  the  Dordogne  being  very  favourably 
situated  with  regard  to  the  Gironde,  i^t  (the  Dordogne)  receives  a 
greater  abundance  of  waters,  which,  (entering  with  great  rapidity, 
nod  penetrating  very  far  in  the  form  of  immense  waves,  are  thrown 
from  side  to  side,  and  assume  a  variety  of  singular  appearances. 
The  diversified  forms  which  the  mascaret  exhibits  may  be  ascribed 
to  the  rapidity  of  the  current  of  the  river,  to  its  numerous  turnings, 
to  the  resistance  which  it  meets  from  the  sand-banks,  and  to  a  variety 
of  other  concurrent  causes. 

Yours  respectfully, 

.  EMmkurgh^  Nov.  16,  1816.  T.  W, 
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IV.    Comparison  of  the  Temperature  of  the  Air  in  htk  It. 
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V.  Height  of  the  Barometer, 

I  have  for  some  time  past  been  anxious  to  draw  the  attention  of 
meteorologists  to  some  improvements  in  the  mode  of  registering  the 
height  of  the  barometer^  which  would  add  greatly  to  the  value  of 
their  tables. 

1 .  It  is  well  known  that  mercury  expands  by  heat,  and  contracts 
on  the  application  of  cold.  Hence  the  height  of  it  in  the  tube  is 
afiected,  not  only  by  the  pressure  of  the  air,  but  by  the  tempera- 
ture. Let  us  suppose,  as  stated  by  the  Committee  of  the  Hoyal 
Society,  that  the  apparent  expansion  of  mercury  in  glass  is  xrhiT 
of  every  degree  of  Fahrenheit's  thermometer ;  and  let  us  suppose 
two  simultaneous  observations  made  in  two  places,  in  one  of  which 
the  thermometer  stands  at  32^,  and  in  the  other  at  72^ ;  the  height 
of  the  barometer  in  the  latter  place  would  exceed  that  in  the 
former  by  one-tenth  of  an  inch,  owing  entirely  to  the  difference  of 
temperature.  Hence,  to  enable  us  to  compare  the  height  of  the 
barometer  in  one  place  with  its  height  in  another^  it  would  be 
necessary  to  reduce  the  column  of  mercury  to  the  length  which  it 
would  occupy  if  the  temperature  were  32^.  This  reduction  sliould 
always  be  made  when  the  barometrical  height  is  marked  down  in 
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the  table.  It  coald  easily  be  done  by  having  a  small  table  of  cor- 
rections ready  drawn  up^  and  subtracting  the  requisite  correction 
from  the  observed  height  of  the  barometer.  The  annual  mean  of 
the  height  of  the  barometer  thus  kept  would  give  the  height  of  the 
place  without  any  correction  whatever.     . 

2.  Unless  the  tube  be  wide^  the  mercury  stands  higher  in  it  than 
it  ought  to  do.  Hence^  to  obtain  the  coiTcct  height  of  the  mer- 
cury, we  ought  either  to  use  a  wide  tube,  or  we  ought  to  compare 
our  barometer  with  one  having  a  wide  tube,  to  determine  how 
much  higher  it  stands  than  it  ought  to  do,  and  apply  the  requisite 
correction  when  we  write  down  our  observations. 

3.  In  the  Ann.  de  Chim.  et  Phys.,  an  excellent  monthly  journal, 
edited  by  MM.  Arago  and  Gay-Lussac,  there  is  published  monthly 
the  meteorological  observations  as  kept  at  the  Paris  observatory.  In 
this  table  the  height  of  the  barometer  (reduced  to  the  temperature 
of  32°)  is  marked  at  nine  in  the  morning,  at  noon,  at  three  in  the 
afternoon,  and  at  nine  o'clock  in  the  evening.  From  the  monthly 
mean  of  these  heights,  it  appears  that  the  barometer  is  highest  at 
nine  in  the  morning,  next  highest  at  nine  in  the  evening,  lower  at 
noon,  and  lowest  of  all  at  three  in  the  afternoon.  The  proper 
hours,  therefore,  for  marking  the  height  of  the  barometer  are  nine 
in  the  morning  and  three  in  the  afternoon ;  and  the  mean  between 
these  observations  would  give  the  true  annual  height  of  the  baro- 
meter in  any  particular  place. 

Were  these  observations  attended  to,  barometrical  observations 
would  be  much  more  useful  than  they  are  at  present ;  and  a  proper 
ooUectioD  of  them  would  give  us  a  correct  idea  of  the  height  of  the 
different  places  where  they  are  kept  above  the  level  of  the  sea.  It 
seems  clear  that  barometers  begin  to  rise  and  fall  simultaneously 
over  a  very  great  portion  of  the  globe  at  once. 

VI.  Singular  Experiment. 

(To  Dr.  ThomsoD.) 
8IR, 

The  following  curious  and  mysterious  experiment,  which  I  have 
several  times  performed,  you  may  perhaps  consider  of  sufficient  in- 
terest to  occupy  a  place  in  your  Annals ; — 

Let  a  sixpence  be  fastened  by  means  of  a  loop  to  a  piece  of  thread, 
and  the  other  end  held  between  the  first  finger  and  thumb.  Place 
the  elbow  upon  a  table  within  a  few  inches  of  a  clean  glass  tumbler, 
io  such  a  manner  that  the  piece  of  metal  may  be  suspended  rather 
higher  than  the  centre  of  the  glass.  If  it  be  held  quiet,  it  will  soon 
begin  to  vibrate,  which  will  increase  to  that  degree  as  to  cause  it  to 
strike  the  sides  of  the  glass.  So  far  it  is  singular.  But  the  mystery 
consists  in  the  number  of  times  it  strikes  the  glass  always  corres- 
pondiog  with  the  hour  last  struck  by  a  clock.  If  the  experiment 
should  be  tried  a  little  before  one  o'clock,  it  will  strike  12  times, 
and-  then  stop;  if  a  few  minutes  after  it  will  only  strike  oni 
almost  instantly  cease  to  vibrate. 

Vol.  IX.  N^'V.  2  C 


402  Scknlific  hiidligence.  \}Ak 

This  appears  to  me  extremely  curious ;  as  the  cause  (which  \r^ 
should  presume  was  electrical) ,  one  should  thiuk,  would  possess  th 
same  power  ten  minutes  before  as  ten  minutes  after  one  o'clodc 
and  what  is  still  more  curious  is,  that,  having  produced  the  e" 
related,  it  should  almost  instantly  cease  to  act,  as  the  piece  of  m 
soon  becomes  stationary,  and  must  be  removed  from  the  glass  befoi 
it  will  again  vibrate. 

Very  little  attention  appears  necessary  to  perform  this  e%ftn» 
ment ;  although  it  will  not  always  succeed*  A  sixpence^  or  piece 
of  metal  rather  heavier,  will  in  general  be  found  to  answer.  I^i 

It  will  give  me  great  pleasure  to*see  your  opinion  and  theoryi  or 
that  of  any  of  your  numerous  readers^  respecting  this  curious  piM- 1*; 
nomenon,  in  a  future  number  of  yoor  Annals.  jta 

I  am,  Sir,  your  obedient  servant^  L 

Bamet,  April  «,  1817.  ThOS.   S.  BoOTB.     If 

Ic 

The  phenomenon  observed  by  Mr.  Booth  will  naturally  bring  to  U 
the  recollection  of  electricians  the  experiments  of  Mr.  SteinrtB  ji 
Gray  of  the  revolution  of  small  balls  held  in  the  hand  by  a  string  |^ 
round  large  ones,  and  always  in  a  direction  corresponding  with  tbe 
motion  of  the  sun.  He  bequeathed  these  experiments  at  his  detth 
as  a  kind  of  legacy  to  his  electrical  friends.  The  subject  was  soon 
after  investigated  with  all  the  requisite  care  by  Mr.  Wheeler,  who 
succeeded  in  demonstrating  that  the  revolutions  in  question  Were'not 
owing  to  any  electrical  property  whatever,  but  to  the  voluntary  actkm 
of  the  hand  that  held  the  string.  Mr.  Gray,  though  an  acute  mao, 
was  not  aware  that  he  exerted  any  such  voluntary  power;  and  it 
was  by  no  means  an  easy  task  for  Mr.  Wheeler  to  ascertain  this  to 
be  the  true  cause.  I  have  no  doubt  that  the  motion  of  the  sixpence 
in  the  experiment  of  Mr.  Booth  is  owing  to  the  volantary  action  of 
bis  finger  and  thumb  ;  and  that  he  will  be  able  to  satisfy  himself 
that  this  is  the  case  by  varying  his  trials,  and  by  resolving  beforehand 
that  the  sixpence  shall  strike  some  hour  different  from  that  which 
has  struck  last. — ^T. 

VII.   Further  Improvement  in  Brookfs  Blow-pipe. 

(To  Dr.  ThoiQton.) 
DEAR  SIR, 

I,  in  a  former  number,  suggested  an  idea  for  the  improvement  o 
Mr.  Brooks's  blow-pipe.  If  you  think  proper  to  give  insertion  to 
the  following  in  your  Journal,  you  will  greatly  oblige  me. 

Instead  of  having  the  apparatus  made  with  two  gasometers,  Ib^ 
leave  to  suggest  the  propriety  of  having 
them  formed  in  this  manner:  the  hydrogen, 
being  confined  in  two  reservoirs,  will  in  all 
probability  tend  in  a  great  measure  to  pre- 
vent explosion.  I  trust  you  will  make  a  trial  of  the  propriety  of 
this  idea.    The  only  objecuow  i^m  %.ware  of  that  can  be  brought 
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against  it  is,  thfit  the  oxygen  being  possessed  of  a  greater  degree  of 
'^iecrricity  than  the  hydrogen,  it  may  issue  from  the  compartment  in 
which  it  is  collected,  with  greater  velocity. 

K.  XI.  K« 

L 

VIII.  Experiment  with  a  lent  GunlarreL 

(To  Dr.  Thomson.) 
DEAR  SIR,  Swineford,  March  12,  1817. 

When  our  regiment  marched  from  Belfast  last  spring,  a  soldier 
with  his  musket  slung  over  his  shoulder  was  adjusting  some  baggage 
on  a  loaded  cart.  Wliile  doing:  this,  the  cart  moved  on :  and  as  he 
endeavoured  tx)  get  clear  from  it,  the  muzzle  of  his  musker  got  en- 
tai^led  between  the  spokes  of  one  of  the  wheels.  The  man  would 
have  been  killed  if  the  sling  had  not  given  way  and  liberated  him. 
The  stock  was  broken  to  pieces,  and  the  barrel  was  bent  into  a 
curve  not  unlike  a  semicircle,  in  which  state  I  found  it  among  some 
jumber  in  our  armourer's  shop  at  Castlebar  in  the  month  of  Nov. 
ImL  On  learning  the  history  of  this  crooked  barrel,  1  examined  it 
very  carefully ;  and  finding  no  flaw  in  the  bend^  it  occurred  to  me 
to  try  whether  it  might  be  fired  in  this  state.  Some  of  our  gentle- 
men having  facetiously  predicted  that  the  ball  would  certainly  go  at 
least  three  times  round  the  yard,  I  took  many  precautions  in  making 
llie  first  experiment^  which,  however,  were  not  at  all  necessary. 
The  breech  plug  was  unscrewed,  a  ball  cartridge  put  in  at  the 
breech,  and  the  plug  again  screwed  tight.  The  barrel  was  then 
placed  on  the  ground,  and  a  great  weight  of  stones  and  other 
matters  laid  upon  it.  A  train  was  laid  from  the  touch-4iole  to  the 
door  of  the  forge,  from  which  I  set  fire  to  it  with  a  totrcli  of  a  red- 
hot  iron.  It  went  off  with  a  great  report ;  and  the  ball  went 
through  an  old  barrow,  apparently  with  as  much  force  as  if  the 
barrel  had  been  straight.  The  recoil,  which  was  expected  to  Ije 
vioteat,  appeared  to  have  been  trifling,  as  none  of  the  weights 
which  lay  on  the  barrel  were  displaced ;  and  the  barrel,  which  we 
expected  to  burst,  did  not  appear  to  be  at  all  injured  by  the  explo- 
sion. The  experiment  was  repeated  three  times,  with  the  same  re- 
sults, only  in  the  last  the  barrel  (being  laid  on  the  ground  without 
any  weight  upon  it)  made  a  jump  of  about  five  yards  from  its  sta- 
tion. 1  have,  however,  ascertained  that  a  straight  barrel  will  do 
the  same. 

In  the  beginning  of  last  month  it  occurred  to  me  to  make  another 
experin>ent  with  this  barrel.  I  made  the  armourer  drill  a  touch-hole 
ID  the  hollow  of  the  bend,  as  nearly  in  the  middle  as  possible.  The 
breech  plug  was  lost  by  this  time,  which  indeed  suggested  the  idea 
of  the  experiment.  I  took  a  common  ball  cartridge,  and  put  a 
second  ball  into  it,  so  as  to  have  a  ball  at  each  end.  This  double- 
arhotted  charge  was  )>ut  into  the  barrel,  and,  by  means  of  a  strong 
bent  wire,  pushed  so  far  as  to  place  the  middle  of  the  powder  oppo- 
site to  the  toach-bole  in  the  bend.    It  was  then  fired  by  means  of  a 

2  c  2 
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train.  Both  balls  appeared  to  have  had  great  force.  The  ball  from 
the  muzzle  went  clear  through  a  sort  of  flag  slate,  about  thftt 
quarters  of  an  inch  thick,  which  was  placed  before  it.  The  btB 
from  the  breech  struck  the  ground,  which  it  ploughed  up,  and  then 
bit  a  large  stone,  which  altered  its  sha|)e.  The  first  ball,  after 
passing  through  the  flag  slate,  was  found  at  the  bottoai  of  a  wall, 
which  it  had  also  struck,  and  which  had  flattened  it  nearly  into  the 
form  of  a  penny  piece. 

Probably  the  great  tenacity  of  the  iron  of  which  gun-barreb  are 
made  is  the  only  thing  of  practical  use  to  be  deduced  from  theie 
experiments.  I  am  persuaded,  however,  that  many  of  your  readeis 
will  think  them  curious :  and  if  you  should  think  fit  to  give  ihem  a 
place  in  the  Annals^  the  accompanying  sketch  will  give  a  clearer 
idea  of  the  form  of  the  barrel  tlian  any  descriptioD.  It  is  to  be 
observed,  however,  that  the  curve  is  not  all  in  the  same  plane ;  for 
when  laid  on  a  surface,  it  only  touches  from  A  toD;  the  remainiog 
portion  rises  gradually  in  a  kind  of  spiral  curve,  until  the  muzzle, 
C,  is  about  five  inches  clear  of  the  surface  ;  so  that  the  ball  had  its 
direction  twice  altered  before  getting  out. 


A  B  C 

fm». 

Length  of  the  barrel  straight  3    4 

Length  of  the  line  A  B  C  2    7 

Length  of  the  line  BD 0  lOJ 

I  remain,  dear  Sir,  yours  most  truly, 

J.    M£NZI£S. 

IX.  On  the  Introduction  of  Vaccine  Matter  into  America, 

(To  Dr.  Thomson.) 
SIR,  ^ 

^  In  the  last  number  of  your  Annals  a  correspondent  under  the 
sigiiature  of  G.  expresses  his  surprise  to  find  it  stated  in  my  Me- 
moirs of  the  Life  and  Writings  of  the  late  Dr.  Lettsom,  that  the 
vaccine  lymph  was  first  sent  across  the  Atlantic  by  Dr.  L,,  and  con- 
signed to  the  care  of  his  friend  Dr.  Waterhouse,  of  Cambridge, 
Massachusetts,  from  whence  it  spread  through  the  United  States. 
This  is  said  to  be  untrue ;  that  "  vaccine  lymph  had  beep  previously 
sent  by  Dr.  George  Pearson  to  Dr.  Chichester,  now  a  resident  phy- 
sician at  Bath,  but  at  that  time  in  very  extensive  practice  at  Charles- 
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town^  in  South  Carolina."  Reference  19  also  giv^n  to  the  Phil. 
Xdag.  vol.  xvi*  p.  252,  for  the  particulars  of  the  vaccination  of  (me 
individual  in  the  winter  of  17^  by  Dr.  C. 

Nothing  can  be  further  from  my  wish  than  to  attribute  that  to 
any  individual  which  does  not  appear  to  be  justly  his  due ;  and  had 
I  not  been  informed  by  the  highest  authority  on  this  subject^  that 
Dr.  Lettsom  had  been  the  first  to  transmit  to  America  this  inesti- 
mable treasure,  I  certainly  should  not  have  ventured  to  state  it  in  my 
publication.  The  notice  of  your  correspondent  has,  however,  in* 
duced  me  to  examine  a  number  of  letters  written  i3y  Dr.  Water- 
house  to  Dr.  Lettsom,  and  th'e  notes  of  letters  transmitted  by  Dr. 
Lettsom  to  Dr.  Waterhouse,  to  be  convinced  of  the  truth  or  error  of 
the  statement  I  have  made.  From  this  examination  I  am  free  to 
confess  that  Dr.  L.  does  not  appear  to  have  Jirst  sent  the  vaccine 
lymph  across  the  Atlantic.  I  subjoin  extracts  from  these  letters, 
that  your  readers  may  draw  their  own  conclusion  with  respect  to 
dates.  I  cannot,  however,  forbear  expressing  some  degree  of  sur- 
prise that  the  practice  of  vaccination  was  not  followed  up  by  Dr. 
Chichester ;  for  it  is  rather  singular  that  no  mention  of  his  name 
occurs  but  in  the  statement  contained  in  the  Phil.  Mag.,  unless  it 
be  in  the  writings  of  Dr.  George  Pearson,  which  I  happen  not  to 
be  in  possession  of,  and  to  which  it  is  at  present  not  in  my  power  to 
refer.  Dr.  Waterhouse,  on  the  contrary,  is  frequently  alluded  to 
by  various  writers.  He  was  the  active  promoter  of  the  practice  in 
America;  the  person  to  whom  the  members  of  the  government 
applied  for  lymph,  and  for  directions  for  its  use,  and  to  whom  also 
his  professional  brethren  looked  for  information  on  this  subject.  He 
seems  also,  from  the  following  extracts,  justly  to  feel  the  responsi- 
bility of  his  situation  on  the  occasion.  If,  therefore.  Dr.  W*  was 
not  the  first  (which,  I  confess,  appears  to  me  doubtful)  who  vacci- 
nated in  America,  it  is  but  due  to  admit  that  it  was  by  him  that  the 
practice  spread  through,  and  was  finally  established  ip,  the  United 
States. 

(Dr.  W.  to  Dr,  L.) 

Cambridge,  April  10,  1799. 

*^  I  received  with  great  satisfaction  your  letter  of  the  24th  Nov. 
with  Dr.  Jenner's  and  Dr.  Pearson's  publications  on  a  new,  curious, 
and  extremely  important  disease.  I  directly  threw  an  account  of  it 
into  the  newspapers,  a  copy  of  which  I  here  enclose.  I  should  be 
highly  gratified  by  more  information  respecting  this  epizoatic  dis- 
order,', and  of  further  trials  on  the  human  kind.  As  such  a  dis- 
temper has  never  been  heard  of  in  this  country,  it  excites  the  public 
curiosity  as  much  as  any  thing  that  has  occurred  in  the  medical  line 
since  my  remembrance." 

Nov.  14,  1799. 

"  I  here  enclose  a  letter  for  Dr.  Woodwille,  as  it  is  making  tlie 
same  request  I  did  to  you  respecting  9^  •  pox'  matter.*    I 

*  From  this  passage  it  jieeins  probable  tiia  I  previously  solicited 

vaccine  lymph  from  Dr.   L.     No  letter,  ho^  ^\  ^^^  \^^'»X  ^1  ^^s^^ 

kiad  i§  preserved. 
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send  it  opened,  and  wish  you  would  be  so  kind  as  la  put  a  wafer  is 
it,  and  sufFer  the  penny  post  to  convey  it  to  him.  The  cnrioekj^ 
nay  anxiety  of  the  public,  especially  of  parents,  on  thb  subject^  a 
very  considerable.  We  indeed  feel  anxious  ourselves,  as  four  of  our 
six  children  have  never  been  innoculated/' 

Nov.  13,  1800. 

'^  I  am  in  no  small  tribulation  for  want  of  the  vaccine  matter*  I 
introduced  it  into  this  country  ;  but  some  how  or  other  it  has  de- 
preciated in  my  hands.     It  fails  in  more  than  half  1  have  innocu- 
lated  for  several  weeks  past.     I  never  received  any  but  from  Dr.  , 
Haygarth,  which  was  last  June. 

**  I  have  never  been  able  to  procure  Wood viHe's  last  publication 
on  the  cow-pox.  Are  there  any  good  practical  treatises  recently 
published  on  this  subject  ?  As  I  was  the  first  who  introduced  it 
here,  I  am  applied  to  from  all  quarters,  but  am  chagrined  almost 
to  sickness,  because  I  have  no  confidence  in  the  matter  I  possess. 
The  vaccine  poison  has  become  milder  by  passing  through  a  number 
of  the  human  species,  or  else  the  cold  weather  has  deprived  it  of 
half  its  venom.  As  soon  as  I  receive  fresh  matter  from  England,  I 
will  directly  innoculate  a  cow,  by  way  of  obtaining  active  matter 
from  the  fountain  head. 

"  I  have  had  several  instances  in  the  cow-pox  where  the  symp- 
toms came  on  pretty  violently  in  24  hours.  In  many  instances  I  am 
puzzled  to  know  whether  the  patient  has  really  gone  through  the 
disease,  so  as  to  secure  him  from  further  infection.  My  situation  is 
peculiarly  perplexing;  for  should  any  unfortunate  case  occur  under 
any  practitioner,  I  shall  bear  the  blame  of  if.  I  have  difibsed  the 
matter  all  over  the  country,  and  am  conscious  that  it  has  degene- 
rated and  become  spurious.  Applications  by  letter  and  otherwise 
crowd  upon  me  every  hour,  and  almost  every  minute,  to  solve 
doubts,  give  directions,  and  console  disappointments ;  and  I  have 
no  person  to  apply  to  myself,  for  the  information  which  I  feel  I 
myself  stand  in  need  of.  1  have  Fenner's  work,  first  and  second 
part;  Wood ville's  first  publication;  and  Pearson's  first  pamphlet; 
and  the  second  volume  of  the  Medical  and  Physical  Journal;  and 
could  wish  that  Mr.  Mawman  would  send  me  any  thing  and  every 
thing  that  has  or  may  come  out  in  the  course  of  the  winter  which 
you  can  reconmiendJ" 

Dec.  13,  ISOO. 

**  As  I  know  not  Dr.  Jenner's  address,  I  have  enclosed  a  letter 
which  I  would  thank  you  to  forward  to  him  as  soon  as  possible.  I 
have  written  to  him  on  a  subject  in  which  I  am  deeply  interested,  I 
mean  the  cow-pox.  You  already  know,  perhaps,  that  I  introduced 
that  distemper  here,  and  led  the  way  in  its  innoculation,  and  that 
very  much  to  my  advantage ;  but  it  has  lately  worked  very  per- 
versely, and  occasioned  me  much  perplexity.  Since  the  cold,  raw 
weather  of  November  c&me  in,  the  matter  has  deteriorated  in  my 
hands,  and  in  the  hands  oi  evet^  on^  ^Ue,  so  that  almost  all  the 
cases  that  have  lately  occuned  Yva^e  ^^on^^  s^un»u&  v  ^sA  ^^aifi&fis&  I 
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can  obtaia  a  fresh  supply  of  the  vaccine  matter  early  in  the  spriu^% 
the  iouoculation  for  it  will  sink  into  disrepute^  and  I  myself  come 
in  for  a  large  portion  of  the  disgrace. 

*^  Judge  of  my  anxiety  when  1  say  that  I  am  conscious  that  more 
than  one  hundred  practitioners  in  different  parts  of  New  England 
2Lve  at  this  time  inoculating  with  spurious  matter^  while  the  small- 
pox is  pervading  one  of  our  sea  ports,  and  every  unfortunate  case 
will  be  traced  up  to  me^  tlie  originator  of  the  practice  in  America. 
I  am  the  only  person  who  ever  succeeded  in  obtaining  efficient 
matter  from  England^  which  I  had  from  Dr.  Haygarth,  and  the 
activity  of  this  matter  seems  worn  out  by  passing  through  a  number 
of  the  human  species  ;  and  unless  I  obtain  a  fresh  supply  from  Eng- 
iandy  the  business  which  promised  so  &ir  here  will  stagnate.  I 
have,  therefore,  written  to  Dr.  Jenner  for  his  advice  and  assistance. 
So  I  have  to  Dr.  Pearson ;  and  hope  by  the  return  of  the  Galen 
or  by  the  Minerva  to  get  a  supply  of  the  matter  I  stand  so  much  in 
need  of.  I  have  just  received  an  order  from  the  War  Department 
to  supply  the  military  surgeons  with  the  vaccine  matter,  and  direc- 
tions for  inoculating  the  difierent  corps  of  artillerists  and  engineers 
stationed  in  the  various  parts  of  New  England." 

(Dr.  L.  to  Dr.  W.) 

London f  March  28,  1800. 
**  Sent  him  fresh  cow-pox  matter.'* 

Dec.  24. 

<^  Sent  him  vaccine  matter  in  a  glass  bottle,  from  the  Vaccine 
Institution,  as  well  as  two  planes  of  glasses,  one  from  Dr.  Wood- 
ville,  and  the  other  from  Mr.  Johnson.  Explained  Dr.  Woodville's, 
Dr.  Pearson^  and  Dr.  Jenner's  opinions,  respecting  the  wearing 
out  of  the  matter." 

Feb.  19,  1801. 

'^  Sent  him  vaccine  matter  in  a  glass  vessel  from  myself,  with  a 
letter  and.vaccine  matter  from  Dr.  Pearson." 

I  have  the  honour  to  be,  Sir, 

Yours  very  respectfully, 

SoU-eouft,  FUei-ttr^,  Jpril  16^  1817.  T.  J.  PjBTTIGBJBW. 

X.  On  the  Introduction  of  the  Antiphlogistic  System  into  Great 

Britain. 

(To  Dr.  Thomson.) 
SIR, 

"  My  atomic  theory  of  chemistry  is  so  mathematically  correct, 
that  all  visionary  hypotheses  fell  prostrate  before  it,  and  it  was  from 
it  AUiNB  that  the  phlogistic  doctrine  received  its  fatal  blow*' 
(Higgins,  Phil.  Mag.  p.  364,  Nov.  1816.) 

In  the  paper  from  which  the  above  extract  is  quoted  you  are 
noed  with  vivid  animosity  on  a  chaige  of  partiality  to  Mr.  Dalton, 
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and  iDJustice  to  the  author,  respecting  the  honoors  of  the  atonk 
theory.  . 

Whether  this  author  has  obtained  less  honour  from  you  than  Ui 
due,  respecting  the  atomic  theory^  I  shall  not  inquire ;  but' that,  in 
the  above  quotation,  he  arrogates  much  more  than  his  due,  respect^ 
ing  the  tlieory  of  phLoQistojij  1  mean  to  make  appear  in  this  paper. 

This  famous  view  of  the  atomic  theory,  it  seems,  has  been  loDf 
out  of  print,  so  that  we  cannot  hear  it  speak  for  itaelf ;  but  iti 
author  informs  us  tliat  it  was  an  excellent  treatise,  and  that  the  datt 
of  its  publication  was  the  year  1789. 

I  have  no  need  to  question  the  accuracy  of  these  statements  ia 
order  to  deprive  this  author  of  the  sole  honour  of  exploding  the 
phlogistic  doctrine.  Before  he  preferred  a  claim  to  this  honour,  he 
ought  to  have  known  all  the  advances  of  chemical  science  in  Europe 
and  America.  Seven  or  eight  years  before  thb  author's  date  of  nil 
theory,  iu  17B1,  Lavoisier  had  detailed,  in  the  Memoirs  of  the 
Academy  of  Sciences  at  Paris,  his  discovery  of  the  composition  of 
water  (Lavoisier's  Chemistry,  chap.  viii.  Introduction) ;  and  earlji 
in  1789  his  entire  system,  with  the  new  nomenclature^  was  not  only 
published  in  French,  but  also  in  an  English  translation.  No  che- 
mist who  adopted  this  system  would  either  need  or  find  room  for  the 
doctrine  of  phlogiston.  Lavoisier,  therefore,  not  only  lays  claim, 
but  lays  a  previous  claim,  to  the  honour  of  exploding  the  phlogistic 
doctrine. 

But,  in  justice  to  my  Alma  Mater  and  quondam  teacher,  I  am 
induced  to  bring  forward  another  prior  claimant  to  this  honour.  As 
appears  in  his  paper,  this  author  dates  his  claim  in  1789.  I  can 
inform  him,  however,  that  during  the  winter  of  178(> — 1787>  I 
attended  the  chemical  lectures  of  Dr.  Irvine  in  the  University  of 
Glasgow.  At  that  time,  i.  e,  two  years  earlier  than  his  own  date 
of  histbeory,  I  can  assure  our  author  that,  so  far  as  the  doctrine  of 
the  teacher,  and  the  chemical  creed  of  many  of  his  pupils,  could 
effect  any  thing,  phlogiston  was  dismissed  to  the  &mily  vault  of  all 
the  Capulets,  to  rest  in  peace  with  Elixir  vilce^  Spiritus  rector^ 
Archceiis^  and  their  fellows.  The  opposite  theory  of  combustion  was 
fully  and  zealously  stated  and  illustrated  ;  and  also  exemplified  by 
the  combustion  of  alcohol,  phosphorus,  and  sulphur ;  and  in  the  ac* 
count  of  the  manufacture  of  sulphuric  acid,  as  well  as  in  the  com* 
bustion  or  calcination  of  metals.  At  the  conclusion  of  the  same 
course  of  lectures.  Dr.  Irvine  detailed  also  Lavoisier's  leading  facts 
and  views  respecting  the  composition  of  water.  Besides,  this 
teacher  did  not  state  his  views,  in  opposition  to  phlogiston,  as  new 
or  recent,  but  as  having  been  entertained  for  a  considerable  time. 
He  also  stated  that,  at  this  date  (1786—7),  the  Professor  of  Che- 
mistry  in  Edinburgh  had  adopted  the  same  views,  and  relinquished 
the  phlogistic  theory. 

The  other  professors  in  Glasgow  University  soon  followed  Dr. 
Irvine  in  adopting  the  new  doctrines  on  combustion.     This  eminent 
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chttmist  dKed  (of  fever,  I  think)  during  I7B7;  but  the  UniveTsity, 
on  May  1,  17^3,  I  think,  announced  as  a  prize  essay,  <^  The  best 
Bcoount  of  the  modern  discoveries  respecting  the  composition  of 
wttter  ;  "  prize — a  silver  medal ;  the  candidates  to  be  such  students 
BB  had  finished  the  logic,  ethic,  and  natural  philosophy  classes.  As 
few  such  students  had  turned  their  attention  to  chemistry,  the  same 
prize  essay  was  again  announced  May  I,  1789,  and  adjudged  May 
1,  1790*  Of  this  essay  I  possess  the  first  copy.  It  was  composed 
during  the  session  1789,  IJiX);  and  contains  Lavoisier's  doctrines 
respecting  caloric,  carbon,  oxygen,  hydrogen,  &c. ;  with  the  appli- 
cation of  the^e  doctrines  to  explode  the  theory  of  phlogiston,  and 
to  explain  a  variety  of  phenomena. 

Although  this  author's  atomic  theory  had  been  as  extensively 
known  as  Lavoisier's  work,  the  above  facts  would  subvert  his  claim 
to  the  sole  honour  of  exploding  the  phlogistic  doctrine ;  but  as  this 
work  has  been  long  out  of  print,  and  has  never  been  till  now  heard 
o^  by  many  readers  of  chemical  works,  the  claim  seems  still  more 
estniTagant. 

.  I  am  far  from  wishing  to  depreciate  the  character  of  this  author. 
I  believe  he  is  a  distinguished  chemist:  but  by  claiming  more  than 
his  due,  he  will  be  in  danger  of  reducing  his  reputation,  as  a  man^ 
below  its  proper  level. 

I  am,  Sir,  your  most  obedient  servant, 

Glateon^  March  12,  1817.  JaMBS   WaTT,   M.  D. 

XL  Sale  of  Minercils. 

(To  Dr.  Thomson.) 
SIR,  83,  King-street,  St,  Jamet%  March  19, 161T. 

Finding  that  you  have  occasionally  allowed  a  place  in  your  pages 
to  notices  respecting  sales  of  minerals,  I  beg  leave  to  inform  you 
that  I  am  preparing  one  which  is  to  begin  about  the  end  of  ApriL 
I  eannot  speak  of  its  duration ;  but  I  purpose  to  divide  the  whole 
into  sections  of  three  days  each,  to  take  place  at  short  intervals. 
Very  often  having  been  asked  after  what  manner  I  would  arrange 
my  two  private  collections  (which  I  have  some  intention  to  place 
according  to  Werner,  modifying  them,  however,  as  I  may  see 
proper)  I  have  been  led  by  those  questions  to  lot  my  sale  agreeably 
with  Wemer^s  system,  deviating  from  it  only  in  those  cases  where 
diemistry  does  not  permit  the  families  to  be  followed  up,  conform- 
ably with  the  opinions  of  other  enlightened  naturalists.  That  the 
patience  of  the  collectors  may  not  be  wearied,  I  shall  intersect  each 
day's  sale  with  labelled  lots,  not  referring  to  the  system,  but  always 
consisting  of  some  interesting  and  scarce  substances.  On  former 
occasions  the  earlier  days'  sales  principally  consisted  of  products, 
which  I  sacrificed  with  pleasure  in  favour  of  young  collectors  andpf 
trade ;  but  I  confess  that  I  found  it  somewhat  amusing  to  perceive 
combinations  amongst  some  of  the  purchasers,  who  on  such  an  oc- 
casion, about  two  years  ago,  were  assured  in  the  sale-iooai  tl\aX  vt 
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part  of  a  lofty  dense  Cumulostratusj  which  happened  to  prese 
the  N.  E.  at  near  five  p.  m.  a  surface  directly  opposed  to  tin 
which  perceptibly  reflected  an  image  of  the  disk  at  the  saiDt 
rent  height  from  the  horizon.  In  a  few  minutes,  and  ain 
soon  as  1  had  satisfied  myself  of  the  fact,  it  was  obliterated 
new  protuberance  in  the  cloud  destroying  the  direct  reflectioB. 
Antbelion  observed  by  Swinton  near  Oxford  in  1762  is  deu 
with  a  figure,  in  Vol.  XL  of  the  Phil.  Trans.  Abridged,  p 
to  which  the  reader  is  referred ;  but  in  the  present  instaaa 
whole  cloud  being  bright,  the  contrast  between  the  general « 
and  the  sun's  image  was  probably  less  striking  than  in  Swi 
observation* 

Tittmktany  Fourth  Monthy  22y  1817. 

XIV.  New  Earth. 

Professor  Berzelius  has  just  discovered  a  new  earth,  to  whi 
has  given  the  name  of  thoritey  from  the  Scandinavian  pd 
I  shall  take  a  future  opportunity  of  laying  an  account  of  its  p 
ties  before  my  readers. 

XV.  New  Method  of  Freezing  Water.    By  Professor  LesE 

(To  Dr.  ThomsoD.) 

My  early  experiments  had  proved  that  garden  mould  and  it 
green-stone,  which  constitute  the  basis  of  our  richest  soils,  ae 
when  thoroughly  dried,  a  power  of  absorbing  moisture  almost 
in  intensity,  though  not  in  extent  of  action,  to  the  energy  e 
by  the  concentrated  sulphuric  acid  itself.  Circumstances  it 
drew  my  attention  again  to  this  curious  subject.  1  directs 
servant  to  gather  some  of  the  shivery  fragments  of  porphyrit 
from  the  sides  of  the  magnificent  walk  now  forming  rom 
Calton  Hill,  and  having  pounded  it  grossly,  to  roast  it  mod 
before  the  kitchen  fire  under  a  tin  oven,  and  then  throw  it 
wine  decanter  with  a  glass  stopper.  In  this  state  of  prepa 
the  powder  was  afterwards  carried  to  the  College  ^  and,  at  a 
some  days  since  in  the  natural  philosophy  class  (which,  in  a< 
to  my  own  mathematical  classes,  I  have  been  teaching  this 
during  the  absence  of  Professor  Playfair  in  Italy),  I  took  oi 
to  show  the  influence  of  its  absorbing  power  on  my  hygn 
placed  over  it  within  a  small  receiver  of  an  air-pump.  The 
of  the  instrument  fell  from  90^  to  150^,  and  rose  again  t< 
where  it  stood  for  a  minute,  while  the  lint  covering  the  wett 
was  turning  whiter,  and  evidently  freezing,  but  again  rs] 
descended  to  about  320^,  the  temperature  of  the  room  beifl 
about  55^  of  Fahrenheit.  A  cold  had  thus  been  produced  < 
ponding  to  5^  below  the  zero  of  that  scale;  and  1  did  not  I: 
to  propose  on  the  instant  to  employ  this  new  agent  in  ireit 
small  body  of  water.  I  transferred  the  powder  into  a  saucei 
seven  inches  wide^  axid^Va.c&di  cl^W^ss^  ^\x^<^^  ^ocooaeMtii 
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ree  iocbes  in  diameter  at  the  lieight  of  half  an  inch  above  it,  and 
«rered  the  whole  with  a  low  receiver.  On  exhausting  the  air  from 
^  ireceiver  till  the  gauge  stood  at  two-tenths  of  an  inch,  the  water 
;  i^.  very  iew  minutes  was  converted  into  a  cake  of  ice.  With  the 
me  powder,  above  an  hour  afterwards,  I  repeated  the  experiment 
^.the  presence  of  one  or  two  friends ;  and  in  the  space  of  three 
^utes  after  the  receiver  was  placed^  a  larger  body  of  water  began 
I  jcoDgeal,  and  was  quickly  consolidated. 

'  It  appears  that  such  dried  earth  will  absorb  the  50th  part  of  its 
ic^ght  of  moisture  before  its  absorbing  power  is  diminished  one 
^f,  and  the  25th  part  of  its  weight  before  this  power  is  reduced 
>  one  fourth.  When  completely  saturated  with  humidity,  it  may 
old  near  a  fifth  part  of  its  whole  weight.  Since,  therefore,  the 
uantity  of  heat  abstracted  by  the  process  of  evaporation  is  adequate 
o  the  congelation  of  about  eight  times  an  equal  weight  of  water, 
^  dry  pulverized  green-stone  or  garden  mould  is  capable  of  fireez* 
PK  more  than  the  sixth  part  of  its  weight  of  water.  To  ensure 
ilipcess  and  expedition,  however,  I  should  prefer  rather  a  larger 
aroportion  of  the  powder.  The  contents  of  two  quart  decanters, 
tor  instance,  poured  into  a  saucer  of  a  foot  diameter,  might  be  em- 

eloyed  to  freeze  half  or  three  quarters  of  a  pound  of  water  in  a 
iemispherical  cup  of  porous  earthenware.    This  powder  is  capable 
ci  acting  still,  though  with  feebler  effect.     It  should,  therefore, 
fft^  each  process,  be  dried  again,  which  will  restore  it  completely 
tif^its  former  energy.     Such  partial  drying  will  be  quickly  and  easily 
mrformed ;  and  in  hot  countries  the  mere  exposure  of  the  powder 
^  a  while  to  the  sun  may  be  sufficient.    Ice  may,  therefore,  be 
»Opuied  ia  the  tropical  climates,  and  even  at  sea,  with  very  little 
mwible^  and  no  sort  of  risk  or  inconvenience, 
qi  {mean  to  pursue  this  curious  subject,  and  to  institute  immediately 
jjfmmss  of  experiments  on  different  compound  earths ;  and  sliould 
ifae  results  prove  interesting,  I  will  not  fail  to  transmit  them  to  you. 
r  -  •  I  an),  dear  Sir,  very  sincerely  yours, 

\jefiMnrgk9  Apru  17,  isn.  John  Lksuk. 


f.- 


Article  XIV. 

New  Patents. 


;:>JoHN  Wklch,    of   Prcston,  cotton-mill  roller-maker ;    for  an 
{oapiovement  in  making  rollers  used  in  spinning  wool,  cotton,  silk, 
|bs»  tow,  or  any  other  fibrous  substances.     Aug.  3,  1816. 
i  Sauvml  Nock,  of  Fleet-street,  London,  gunmaker;    for  an 
UHpnyvement  in  the  '~**'  ^  locks  of  guns  and  fire-arms.    Aug.  12, 

&  jSoPBET  Triv  *'''^*^r«  Bristol ;  for  an  hussar  garter 

fllt^elaalic  spnoi  ^  ^^  clastic  springs  for  pan* 

ter  1 816. 
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Jamks  Nevillk,  of  Wellington-street,  Northampton -sqcan, 
London,  gentlemnn  ;  for  new  and  improved  methods  of  generathj 
and  creating  or  applying  jX)wer,  by  means  of  steam  or  other  fiuidi) 
elastic  or  non-elastic,  for  driving  or  working  all  kinds  of  tnachinei} 
(including  the  steam-engines  now  in  use),  and  which  are  appS- 
cable  also  to  the  condensing  of  steam,  and  other  aqtteous  vapotti^ 
in  distillation  or  evaporation,  and  are  useful  in  various  raanafitf* 
tories  and  operations  where  heat  is  employed  as  an  agent,  or  wfaeie 
the  saving  oif  fuel  is  desirable.     Aug.  14,  1816. 

Edward  Bi<;gs,  of  Birmingham,  brass-founder*  for  iIhpfov^ 
ments  in  or  on  the  machinery  used  in  the  making  or  mantibctutiiig 
of  pans  and  staiU  of  various  kinds.     Aug.  14,  1816. 

William  Moult,  of  Bedford-square,  London ;  for  impnm- 
ments  on  his  former  patent  for  an  improved  method  of  acting  upn 
machinery,  bearine  date  May  23,  1814.     Atig.  14,  1816. 

Jkan  Sam ubl  Pauly,  of  Brompton,  engineer  ;  for  a  madiine 
for  making  of  nails,  screws,  and  the  working  all  metallic  substances. 
Aug.  15,  1816. 

Robert  Salmon,  of  Woobum,  surveyor ;  for  improved  ioiM* 
ments  for  complaints  in  the  urethra  and  bladder.    Aug.  19^  1816. 


I       h'  *   in\:iULJJX 


Article  XV. 


Scientific  Books  in  hand^  or  in  the  Press. 

Mr.  Merrick  has  nearly  ready  for  the  press  a  Translatioii  of  Tbendfchi 
Treatise  (1816)  on  the  general  Principles  of  Chemioal  Analysis,  in  one 
volume,  8vo. 

Mr.  Parkitison,  of  Hoxton,  intends  publishing,  in  the  course  of  the 
month,  an  Essay  on  the  Shaking  Palsy. 

Mr.  William  Phillips,  author  of  the  Outlines  of  Mineralogy  and 
Geology,  &c.  will  publish  this  month,  in  12mo.,  Eight  Familiar  Lec- 
tures on  Astronomy,  delivered  at  Tottenham  last  winter  to  a  numerous 
audience  of  young  persons.  It  will  contain  the  requisite  diagrams  and 
illustrations :  and  being  intended  for  {he  initiation  of  the  young,  and 
for  those  who  are  unacquainted  with  the  science,  its  numerous  tenns 
are  as  much  as  possible  avoided,  and  such  as  cannot  be  avoided  are 
fully  explained  in  these  lectures. 

Dr.  Wilson  Philip  is  about  to  publish  an  Experimental  Inquiry  into 
the  Laws  of  the  Vital  Functions,  with  some  Observations  on  the  Na- 
ture and  Treatment  of  Internal  Diseases. 

Mr.  Parkes  has  just  published  Thoughts  on  the  Salt  Laws,  in  which 
he  presses  on  the  attention  of  the  Legislature  the  advantages  which 
would  be  derived  from  a  total  repeal  of  the  duties  on  that  article. 

Mr.  Thomas  Purton,  of  Alcester,  is  about  to  publish  a  Midland 

Flora,  which  will  comprise  descriptions  of  plants  indigenons  to'  the 

central  counties  of  England :  it  will  be  illustrated  by  plates  engraved 

by  Mr.  James  Sowerby.     [N.B.  In  the  Annals  jTor  last  morUk  the  twri 

$/se/f'  was  erroneously  stated  to  be  b\)  Mt.  J.  S.\ 
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■oln,  that  tbe  retull  it  iacluiled  is  lh<  i^  nbicrvatiun. 
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REMARKS. 

Third  Month, — 10.  Fine,  with  Cumulottraiui.     11.  A  mist,  probably  from  lit 
Thninesi,  there  havioj^  been  mnch  Cirrotiratus  at  sun-rise  in  the  S£  :  cloodv,  p.i, 
with  a  few  drops.     12.  a. m.  Cirrostraiui  in  flocks:  at  evening  a  slight  ibowc^ 
with  wind.     \X  Fair:  overcast   with  Cumuloftratus,     14.  This  morning  at  ei^ 
the  wind  sprang  up  at  NE,  a  gentle  breeze,  which,  being  propagated  opwa^ 
carried  a  veil  of  Cirrostratug  off  to  SW :  in  the  evening  the  sun^s  disk  wascuriflvb 
disfigured  by  the  intervention  of  CirrostratU  with  vapour  :  after  beiog  dividti 
and  afterwards  crossed  as  by  bells  of  this  clond,  the  lower  portion  came  oat mI 
enlarged  horizontally,  while  the  part  yet  obscured  became  somewhat  cooicali^ 
wards.     15.  a.  m.  Cirrvstraius  :  misty  to  SW,  after  which  light  breezes  aod  geieai' 
cloudiness.     16.  Hoarfrost:  fair:  wind  SE  a.m.,  KEp.  m.  17.  AdrippiBfoklii 
after  hoar  frost :  then  Cumulus^  and  the  wind  S.     18.  Hoar  frost,  mktymoniib 
SE:    clear    day:    p.m.  the    wind  SW,    a    smart  breeze:    clouds  after  M 
19.  a.  m.  Wind  SW  :  Cumulus^  beneath  Cirrocumulns  and  C^rrottratUM i  p.m.  w'ntif 
at  N  W  :  Cumulostrati  and  Nimhi,  with  a  little  hail.    SO.  A  gale  at  NNW,  teoiiii 
continually  to  ^o  to  N  :  a  very  scanty  snow  at  intervals.     21.  Very  fine:  Cmi 
prevailed,  which  evaporated  at  sun-set:  the  roads  quite  dusty  :  wind  tending  nit 
u  »mart  breeze :  night  calm.    22.  Hoar  frost :  hygr.  noted  at  eight  a.  m. :  very  li|jit 
breeze.  23.  Hoar  frost :  fine  day  :  evening  obscur^  by  Ck'rros^rahtt,  which  descesM 
from  above.    24.  Some  drizzling  rain  (his  morning.     25.  Hoar  frost:  raui:i 
hail  shower:  p.m.  the  wind  NE.     26.  a.  m.  Overcast  with  Cirrostratiu:  aA 
rain,  p.  ra.     27.  Very  fine  day  :  wind  a.  m.  NNE,  with  Cumulus  and  Cirroftrita 
28.  Wind  S,  a.  m.   with  Cirrosiraiut:  driszling  drain.     29,  Temp.  50°  at  sine, 
a.m. :  windy  at  SW.     SO.  Very  fine  morning,  with  dew  :  Cumulm  beneath Cirr» 
cumulus  and  Cirrosiraiut :  a  few  drops  of  rain :  a  small  yellow  lanar  halo:  foA 
wind  in  the  night.    31.  Windy:  Cuimt/ifs  beneath  large  GfrH :  a  lunar  halo,  wKtt 
and  of  large  diameter. 

Fourth  Month. —  1,  2.  Light  driving  mists,  followed  by  fiais  dayg.  8.  Hair 
frost:  rose-coloured  Cirri  at  sun-set.  5.  Clondy:  a  few  drops:  nisty  nif^ 
6.  Hoar  frost:  Cumulus^  with  Cirrocumulus :  windy,  7.  Windy:  SW  byoight, 
with  mist. 

RESULTS. 
Winds  for  the  most  part  light  and  variable,  but  on  the  whole  Nortberly. 

Barometer  :  Greatest  height 30*51  inches. 

Least  29*78 

Mean  of  the  period    30*07 

''  Thermometer:  Greatest  height 60^ 

Least 17 

Mean  of  the  period 41*5 

Mean  of  the  Hygrometer 64<* 

Rai  n 0'S5  incb. 

The  change  from  the  turbid  Atlantic  air,  which  had  for  many  months  beeo  i»w- 
ing  over  us,  to  a  dry  transparent  medium,  was,  from  the  commencement  of  this 
period,  strikingly  obvious  to  the  sense.  The  son  assumed  a  splendour,  tad  the 
moon  a  brilliancy,  to  which  the  eye  had  been  long  nnaccoBtomed,  and  dislaat  o^ 
jects  seemed  as  it  were  restored  to  the  landscape.  The  mean  of  the  baromrtcris 
the  highest  that  has  occurred  to  me  since  the  spring  of  1813  :  the  ten  dry  days  aboK 
the  commencement  of  the  period  are  (he  first  that  bad  happened  in  strict  swoes- 
sion  for  twelve  months ;  and  there  has  not  fallen  so  little  rain  in  any  lunar  period 
that  I  have  registered  since  the  beginning  of  1810.  The  evaporation  has  donbtloi 
been  excessive,  and  I  regret  that  I  have  kept  no  account  of  it:  the  state  of  ^ 
hygrometer  does  not  fully  indicate  this,  on  account  of  the  misty  mornings. 

ToTTKiTHAM,  Fourfh  Moulh,  22,  1817.  L.  HOWARD* 
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BiMnraf>hic(d  Account  of  Hippolyte^Victor  Collet'Descoiils^  Chief 
Engineer  and  Professor  of  Chemistry  to  the  Royal  Ctympany  of 

.  Mines  ;  Member  of  the  institute  of  Egypt,  of  tne  PMlomattque 
Society f  of  Arcueil,  and  of  Encouragement;  Correspondent  of 
the  Academy  of  Sciences  and  Arts  at  Munich;  Associate  of  tne 
Academy  of  Sciences  and  Belles  Lettres  of  Caen^  and  Noft-resi-' 
dent  Member  of  the  Agricultural  Society  of  the  same  City,  By 
M,  Gay-Lussac* 

JLHE  sciences  have  suffered  a  loss  by  the  death  of  Collet- 
Descotils  which  cannot  easily  be  repaired.  A  premature  death  has 
snatched  him  away  in  the  midst  of  his  career,  after  a  degree  of 
success  which  does  him  honour ;  but  before  he  was  able  to  accom- 
plish every  thing  that  was  to  be  expected  from  his  talents  and  his 
zeal  for  the  sciences.  Connected  with  him  as  we  were  by  the 
closest  intimacy,  we  consider  it  as  our  duty  to  offer  a  tribute  to  his 
memory*  It  will  be  impossible  to  console  his  friends  and  his  family 
for  his  loss.  While  his  labours,  by  recalling  hopes  that  have  been 
disappointed,  will  occasion  regrets  that  will  not  be  soon  forgotten. 

■'  CoUet-Descotils  was  born  at  Caen,  Nov.  21,  1773.  He  began 
and  finished  his  studies  at  the  College  du  Bois,  in  the  University 
of  that  city,  under  the  direction  of  his  paternal  uncle.  His 
lather,  a  well-informed  advocate,  and  First  Secretary  de  Vintend- 
imce  de  Potiers,  conducted  him  to  Paris  at  the  beginning  of  the  re- 
volution. There  he  had  as  his  chemical  teacher  M .  Vauquelin,  then 
Professor  at  the  Atheneum  ;  and  ft'  '*'  ^les  was  his  instructor  in 
physics.    M.  Vauquelin  took  not!  and  inspired  him  with 

♦  Translated  from  the  Aun,  de  Chi  •  «!«-  Febniw^^  V%\\. 
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a  passion  for  chemistry,  which  he  cultivated  himself  even  at  fl 
time  with  success.     In  a  short  dme  they  were  united  together  by 
the  bonds  of  intimate  frieodship. 

.  M.  Dcscotlls  began  his  scientific  career  at  the  commencement  of 
tlie  troubles  of  ilie  revolution;  and  towards  the  end  of  1792  he  wis 
obliged  to  embark  in  quality  of  nai^iVe  in  a  small  vessel  belonging  to 
the  state,  from  whicJi  he  passed  into  a  vessel  stationed  in  the  roadi 
ai  Cherbourg.  Soon  after,  by  the  advice  of  Dr.  de  Laville,  for 
whom  he  always  expressed  a  particular  esteem,  he  resolved  to  stand 
candidate  for  the  place  of  Eleve  in  the  School  of  Mines,  wliidi 
Government  had  just  re-established.  He  received  information  of 
his  admission  into  that  school  at  the  same  time  with  the  news  of  his 
nomination  to  the  situalion  of  aspirant  in  the  marine ;  but  he  did 
not  hesitate  in  his  choice.  Renouncing  the  dangers  of  the  sea,  and 
preferring  study,  and  the  pleasures  of  a  life  of  tranquillity,  he  re- 
turned to  Pails,  where  he  gave  himsell  up  entirely  to  his  taste  for 
cheniislry. 

In  ihe  year  1793  a  great  expedition  was  talked  of,  the  object  of 
which  was  unknown.  MM.  Berthollet  and  Monge,  who  were  to 
form  a  part  of  it,  pveposed  to  Descoiils  to  accompany  them.  The 
proposal  was  accepted ;  and  Descoiils,  ignorant  of  his  destination, 
but  sure  of  acquiring  information  from  these  philosophers,  so  de- 
Mrvedly  celebrated,  gave  himself  up  to  his  destinv ;  and,  altera 
voyage  of  40  days,  found  himself  on  the  coast  of  t^ypt. 

During  his  abode  in  that  burning  climate,  and  in  the  midst  o( 
dangers  constantly  returning  upon  him,  he  gave  himself  np  to 
several  scientific  researches,  and  he  was  one  of  those  philosopben 
of  whom  the  Institute  of  Egypt  had  to  boast.  On  his  return  tv 
l^ria  he  got  the  management  of  the  Laboratory  of  the  School  tt 
Mines ;  and  in  1 609  he  was  raised  to  the  rank  of  Engineer  in  Chief, 
which  he  so  well  deserved. 

Notwithstanding  the  duties  which  Descotils  had  to  discharge,  his 
Aort  career  was  marked  by  numerous  experimental  labours.  We 
are  indebted  to  him  for  many  analyses  of  minerals,*  in  which  he 
has  shown  a  great  deal  of  skill ;  but  we  shall  merely  mention  such 
of  his  researches  as  have  given  him  a  distinguished  place  among 
obemists. 

His  most  important  memoir  is  relative  to  the  cause  of  the  coloun 
which  certain  salts  of  platinum  assume  (Ann.  de  Chim.  iclviii.  153}. 
He  has  shown  that  these  coloun  are  owing  to  the  presence  of  a 
narticular  metal,  whicli  has  been  since  distinguished  by  the  name  of 
tridium,  and  which  is  found  likewise  in  the  residuum  which  pli- 
,tinum  leaves  when  dissolved  ig  acids.  These  results  are  of  tlie 
neatest  impoitance,  because  they  have  enriched  chemistry  with  a 

*  Only  1  iniall  number  of  these  have  hwn  publiihcrt.     The  rest   .. 

pftlate  individn^.  i>T  fi>r  the  Adminiiiralion  of  Mine*.    Among  llielntM<*n 
those  of  Ihff  French  orei  of  (iu,  aud  partjciilaily  Ihoie  of  Ibe  deparlmcBl  ti  '*" 
Jlaate  Vienne,  the  re>uKs  of  which  &tc  lec^    ini(iarlaDl,  because  ibej'  sfaoir  ' 
fVjtBecpoaicsses  eileuiiie  lia  ve\D&,  wVwA  maij  ^e  ■«'ioij^\  «\ii  ad»Mlns<- 
^  \ 
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tifw  inetati  remarkable  for  the  variety  of  colours  which  its  combioa* 
tions  assume,  and  they  would  be  sufficient  alone  to  transmit  the 
name  of  Descotils  to  posterity. 

In  the  Memoirs  of  the  Society  of  Arcueil  (i.  370)  Descotils  has 
given  a  note  on  the  purification  of  platinum,  which  has  contributed 
tp  lower  the  price  of  this  precious  metal.  He  proposes  to  begin  by 
alloying  crude  platina  with  zinc,  and  to  digest  tne  alloy  in  a  state  of 
powder  in  sulphuric  acid  to  separate  the  zinc.  The  platinum  then 
dissolves  very  readily  in  aqua  regia.  It  presents  the  remarkable 
property  of  burning  at  a  very  gentle  heat,  and  even  of  detonating 
like  gunpowder  when  the  proportion  of  zinc  employed  has  not  been 
considerable. 

Mr.  Chenevix  had  observed  that  platinum,  precipitated  from  its 
sohition  by  nitrate  of  mercury,  ana  reduced  in  a  crucible  with  a 
lUtle  borax,  gives  a  well-fused  button  of  metal  about  17  times 
heavier  than  water.  Descotils,  on  repeating  this  experiment,  oh* 
seized  that  platinum  may  be  fused  by  means  of  borax  without  the 
assistance  of  mercury,  and  that,  when  it  was  dissolved  in  acids, 
iK^racic  acid  was  obtained.  This  fusible  platinum  is  a  true  boruret, 
very  brittle,  and  having  a  crystalline  texture.  Other  metals  fused 
with  borax  presented  the  same  phenomena  as  platinum.  Hence  we 
ought  to  consider  Descotils  as  the  first  person  that  formed  borurets. 
-  Whil^  making  these  experiments  on  platinum,  he  observed  that 
<liharcoal  likewise  has  the  property  of  combining  with  platinum  in, 
the  proportion  of  two  or  three  per  cent.,  and  of  diminbhing  its 
densily.    (Ann.  de  Chim.  Ixvii.  86.) 

We  were  ignorant  of  the  cause  of  the  infusibility  of  some  varieties 
of  apiuny  iron  ore,  and  of  the  theorv  of  the  processes  put  in  pracr 
lice  to  render  them  fusible.  Descotils  showed  by  an  exact  analysis. 
Hmt  sparry  iron  ore  is  not  always  the  same,  and  that  the  refractory 
quality  of  some  varieties  of  it  is  owing  to  the  great  proportion  of 
magnesia  which  they  contain.  When  these  last  are  left  for  a  long 
dme  exposed  to  the  air,  either  before  or  after  being  roasted,  sulphate 
of  iron  is  fcNrmed,  the  acid  of  which  combines  with  the  magnesia, 
and  tbd  new  formed  salt  is  washed  away  by  the  rain-water  to  which 
the  ore  is  exposed.  From  this  theory  he  advised,  in  order  to  acce- 
krate  the  ^leparation  of  the  magnesia,  to  water  the  heaps  of  roasted 
ore  with  water  holding  sulphate  of  iron  in  solution,  a  salt  which 
wukf  be  easily  procured  by  gently  roasting,  and  then  exposing  to  the 
air  the  pyrites  which  usually  accompny  sparry  iron  ore.  The 
advantages  of  this  mode  are  obvious,  as  it  enables  us  to  remove  the 
mi^iiesia  in  a  much  shorter  time  than  usual.    (Jour,  de  Min.  xxi. 

277.) 

There  exist  certain  kinds,  of  iron  ore,  which  difierent  mineralo- 
gists have  united  under  the  name  of  clay^iron-stane.  Descotils  has 
proved  that  this  ore  is  an  earthy  carbonate  of  iron,  the  situation  of 
aduch  U  remarkable,  as  it  almost  always  accompanies  coal,  and  as 
{■<be  plaen  where  it  occurs  alone  the  beds  possess  the  characters  of 
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fXix&e  wliicii  usually  conlalu  that  combustible.     (Jour,  de  Mk. 

Descotils>  whose  views  were  chiefly  directed  towards  metallurgy, 
bad  been  struck  by  the  eoarmous  loss  sustained  when  galena  is  dc- 
(COiDposed  by  the  common  way.  He  examined  (in  the  Memaiti 
^'Arcueil,  ii.  424)  the  influence  of  the  gases  on  the  decomposition 
jand  volatilization  of  this  mineral.  He  has  given  the  theory  of  the 
^operation;  and  has  shown  that  advantage  would  result  from  decom- 
jwsing  galena  by  a  substance  which  would  absorb  the  sulphur  with- 
■_Out  producing  any  gaseous  body. 

.  tvaler  mDrlar  had  been  the  object  of  the  researches  of  several 
chemisu.  Bergman  ascribed  the  property  which  it  had  of  drying 
under  water  to  the  presence  of  about  two  per  cent,  of  oxide  of 
manganese,  Guyton  had  observed  that  different  substances  gave 
h'me  the  property  of  drying  under  water :  he  had  even  pointed  out 
8  method  of  making  water  mortal  artificially,  by  calcining  together 
n  mixture  of  four  parts  clay,  six  parts  of  binck  oxide  of  manganese, 
and  yO  parts  of  good  lime-slonc,  reduced  to  powder.  (Ann.  ile 
^him.  xxxvii.  259.)  But  Deseutils  ascribes  the  property  chiefly  to 
the  silica,  which  occurs  in  considerable  proportion  in  the  lime-stona 
that  form  water  mortar.  He  made  the  important  remark  that  ibc 
rfiilica  does  not  dissolve  in  acids  before  the  calcination  of  the.lime- 
atane,  while  after  that  calcination  it  dissolves  almost  entirely.  These 
dXsults,  while  they  give  an  exact  idea  of  water  mortar,  point  oul 
^e  way  of  forming  it  artiBcially,  and  explain  tlie  solidity  which  it 
Acquires  so  speedily  under  water.  (Jour,  de  Min.  xxxiv.  308.) 
^  Descotils  had  employed  himself  much  in  the  examination  of 
islum,  and  the  different  sulphates  of  alumina.  He  bad  obtained 
4%sults  nhicii  he  informed  us  were  very  remarkable ;  but  he  hai 
Jeft  noihiog  in  writing  upon  the  subject.  It  was  while  engaged 
iwith  alum  that  he  passed  a  current  of  chlorine  through  sulphate  of 
^umina  and  ammonia,  and  discovered  the  chloride  of  a/ote,  the 
;^isfencc  and  nature  of  which  was  first  announced  by  M.  Dulong' 
Jtie  bad  observed  the  properly  which  this  fulminating  eompouod 
4ias  of  becoming  solid  by  application  of  cold,  but  had  deferred  a 
■particular  investigation  of  it.  (Jour,  de  Min,  xxxiii.  .S51.) 
J  As  Chief  Engineer  of  Mines,  Descotils  went  on  several  irapor- 
'tant  missions.  He  visited  the  famous  alum  mines  of  TolJi^  m 
,  which  he  made  a  set  of  observations,  which  will  appear  in  the  £nt 
volume  of  the  Anuales  des  Mines.  We  regret  much  that  he  nw 
unable  to  execute  a  project  which  he  had  conceived  and  begun  W 
realise  ;  we  mean  the  publishing  of  a  treatise  on  docimastic  (^emis- 
try.     He  would  have  inserted  in  it  a  muliitucie  of  isolated  remarb 

■  end  facts.     Besides,  such  a  work  is  entirely  wanting,  and  nobody 

■  -4PBS  belter  qualified  to  execute  it. 

H    -     To  much  general  knowledge,  Descotils  joined  a  very  solid  judg- 

I       mcnt.     If  he  did  not  perform  so  much  as  he  promised,  the  reason 

was  that  he  was  threatened  for  m^re  than  lOyeais  witb,tl)jecrud 
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Bmlady  under  which  he  sank.  Under  the  appearance  of  strength 
and  healthy  he  suffered  a  perpetual  uneasiness^  which  rendered  the 
labours  of  the  laboratory  very  disagreeable,  and  often  insupportable. 
He  exhibited  an  example  of  the  best  social  and  domestic  virtues. 
He  was  devoted  to  his  friends ;  full  of  affection  for  a  father  who 
has  survived  him ;  occupied  continually  with  the  care  of  his  chii« 
dren ;  an  excellent  husband  ;  the  happiness  which  he  enjoyed  with 
an  admirable  wife  was  noticed  by  all.  Descotils  had  a  very  elevated 
character^  such  as  we  should  like  to  find  in  all  those  who  cultivate 
the  sciences.  He  bequeaths  to  his  two  sons  a  name  which  he  has 
honoured  by  his  labours  and  his  noble  qualities,  and  which  will  long 
recal  the  loss  of  a  distinguished  philosopher  and  an  excellent  man. 
He  died  Dec.  G,  1815,  of  a  chronic  peritonites,  at  the  age  of  42. 


Article  II. 

On  the  Chemical  Pheiiomena  of  Heat.    By  Mr.  J.  B.  Emmettj  of 

Trinity  Coflege,  Cambridge. 

Th£  following  pages  contain  a  brief  examination  of  some  (acts 
l^IatiDg  to  the  effects  of  heat.  They  are  the  beginning  of  a  series 
cf  papers  on  the  principles  of  chemical  philosophy.  In  some  of  the 
first  communications  I  propose  examining  these  subjects  in  a  popu- 
lar point  of  view,  in  order  that  they  may  be  readily  understood  and 
applied  by  those  chemists  who  have  not  acquired  any  considerable 
o^gree  of  mathematical  knowledge ;  afterwards  1  shall  proceed  to  a 
'more  rigorous  solution  of  the  various  problems,  and  apply  the  prin- 
ciples to  the  phenomena  of  decomposition,  the  investigation  of  the 
laws  of  affinity,  simple  and  compound ;  the  laws  of  expansion  of 
JBolids,  liquids,  and  aeriform  bodies ;  and  the  laws  of  crystallization. 
.The  subject  involves  many  difficulties ;  in  our  progress  we  shall 
observe  many  facts  which  the  principles  cannot  at  present  explain. 
LfCt  not  these,  however^  condemn  the  whole  ;  let  us  consider  them 
as  comets,  to  ascertain  whose  orbits  we  are  not  yet  furnished  with 
BuflScient  data.  Regular  and  patient  investigation  will  clear  the 
path,  and  gradually  remove  these  difficulties.  The  phenomena  of 
crystallization  will  present  the  most  numerous  and  greatest  difficul- 
ties, which  will  of  course  come  under  consideration  in  due  time, 
and  be  minutely  investigated.  In  the  course  of  these  researches  I 
have  not  met  with  one  fact  which  militates  against  the  principles 
hid  down. 

'.  All  bodies,  whether  in  the  state  of  solidity,  fluidity,  or  aeriform 
elasticity,  are  augmented  by  an  increase,  and  contracted  by  a  dimi- 
mtion,  of  their  sensible  heat.  From  these  phenomena,  it  is  mani- 
fisst  that  the  particles  of  that  which  we  usually  denominate  matter 
are  acted  upon  by  two  powerful  antagonbt  forces---one  centripetal^ 
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^  other  centrifugal ;  and  when  the  temperaiure  of  any  body  it  tha 
nme  as  that  of  the  surrounding  medium,  these  forces,  acting  be- 
tween any  two  adjacent  particles,  must  balance  each  other. 

Of  the  nature  of  the  centripetal  force  we  know  but  little ;  it  b 
probably,  as  I  shall  subsequently  show,  a  modi&cation  of  ditt 
{Wtver  which  causes  the  great  bodies  of  the  planetary  system  to  lend 
towards  each  olher.  As,  however,  an  investigation  of  this  subject 
li  intimately  connected  with  the  chemical  agencies  of  electrickvf  1 
ifaall  not  examine  into  the  nature  of  this  centripetal  force  till,  int 
fiilure  paper,  the  relations  of  heat  to  light  and  electricity  have  bseo 
Considered.     As  we  know  of  no  centripetal  force  which  deviate 

from  the  general  law,  viz.  force  varying  as  -^i^-  I  shall  assume, 
tn  the  present  paper,  this  as  the  probable  law  of  corpuscular  actioo, 
by  which  I  mean  the  action  of  one  corpuscule  upon  another,  and  not 
TOat  of  a  system  of  corpuscules  upon  one.  From  the  circumstance 
'fif  corpuscular  action  in  solids  vanishing  at  inconceivably  small  dis- 
'tances,  the  force  which  preserves  the  aggregation  of  solids  has  been 

.Supposed  to  vary  much  more  rapidly  than  -^.    This  apparent  de- 

Ltion  i  shall  subsequently  prove  arises  from  the  mode  of  action 
.U'lsing  from  the  order  of  arrangement  of  the  corpuscles  in  solids. 
■"   The  centripetal  force  is  the  effect  of  that  which  produces  the  sen- 
.telions  of  heat,  and  is  usually  denominated  calorific  repulsion.  Two 
'different  hypotheses  have  been  advanced  to  account  for  the  efitct  of 

■  lieat,  so  far  as  it  is  concerned  in  the  phenomena  of  expansion,  con- 
traction, and  chemical  decomposition.  Of  these,  one  appearing  to 
me  totally  erroneous,  and  the  other  only  defective,  1  shall  examine 
^Dtu  and  state  the  arguments  by  which  I  have  been  induced  to  rgect 
the  one  supported  principally  by  Count  Rumford,  and  cbOose  that 
first  proposed  by  Dr.  Black  and  Lavoisier. 

The  one  supposes  that  in  solids  the  particles  are  in  a  constant  state 

■  of  vibratory  motion,  the  particles  of  the  hottest  bodies  moving  with 

•  the  greatest  velocity,  and  through  the  greatest  space ;  that  io  liquids 
and  elastic  fluids,  besides  the  vibratory  motion,  which  must  be  con- 
ceived greatest  in  the  last,  the  particles  have  a  motion  round  their  own 

■  Bxis  with  different  velocuies,  their  particles  of  elastic  fluids  moving 
•'tvith  the  greatest  quickness;  and  that  in  etherial  substances  the  par- 
ticles move  round  their  own  ases,  and  separate  from  each  other, 

•  penetrating  in  right  lines  through  space.    Temperature  may  be 

■  conceived  to  depend  upon  the  velocities  of  their  vibrations ;  increase 

■  of  capacity  on  the  motion  being  performed  in  greater  space,  and 
.  the  diminution  of  temperature  during  the  conversion  of  solids  into 

fluids  or  gases,  may  be  explained  on  the  idea  of  the  loss  of  vibratory 
'■motion  in  consequence  of  the  revolution  of  particles  round  iheJf 
-  axes,  at  the  moment  when  the  body  becomes  fluid  or  aeriform,  « 
"from  the  loss  of  rapidity  of  vibration  in  coosequenee  of  the  molioa 

of  the  particles  through  greater  space. 
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This  hypothesis  is  founded  upon  an  assumption  whicli  cannot  be 
admitted  for  a  moment ;  that  the  particles  of  solids  are  in  a  constant 
atate  of  vibratory  motion.  What  proof  have  we  of  this  ?  If  this 
be  the  case,  the  atoms  or  corpuscules  which  constitute  the  hardest 
and  densest  solids  cannot  be  in  contact,  except  when  they  impinge 
upon  each  other ;  which  contact  can  onlv  continue  for  an  inden-f 
nitely  small  portion  of  time;  and  solidity,  I  affirm,  cannot  exist 
except  these  atoms  are  really  in  mathematioil  contact.  The  reason 
is  obvious:  at  equal  distances  from  equal  and  similar  corpuscules,  tlie 
forces  will  be  equal ;  if  these  be  not  in  contact,  they  must  have 
perfect  freedom  of  motion  round  each  other,  which  is  the  property 
.only  of  fluids  and  elastic  matter.  Allowing  this  objection  to  be  in- 
valid, upon  what  physical  principles  or  law  of  nature  can  this  mo- 
tion be  produced ;  and  when  produced,  how  is  it  preserved  from 
diminution  ?  Such  a  motion  is  more  than  perpetual ;  it  has  con- 
stantly to  oppose  an  antagonist  force,  sometimes  less  than,  at  others 
equal  to,  and  sometimes  greater  than  itself.  Upon  no  principle  can 
it  be  shown  that  this  motion  can  be  preserved  from  diminution  and 
final  decay.  It  is  certainly  unphilosophical  to  assume  the  existence 
of  such  a  motion,  unless  we  can  prove  that  it  can  be  maintained 
under  all  circumstances.  How  do  these  principles  explain  the  phe- 
nomena of  the  different  capacities  of  bodies  for  heat,  and  of  latent 
heat  ?  It  has  certunly  been  affirmed  that  the  immediate  cause  of 
the  phenqmena  of  heat  is  motion,  and  the  laws  of  its  communica?- 
tion  are  precisely  the  same  as  the  laws  of  the  communication  of 
motion.  No  one  has  ever,  as  far  as  I  can  learn,  pointed  out  any 
similarity;  nor  has  any  analogy  been  proved  to  exist  between  the 
intensity  of  temperature  and  the  velocity  of  vibration  of  indefinitely 
small  atoms  of  ponderable  matter ;  or  between  capacity  for  heat, 
and  the  extent  of  the  vibratory  motion.  I  shall  make  no  observa- 
tions upon  the  convertability  of  this  vibratory  motion  of  a  minute 
atom  into  rjevolution  round  an  axis,  excepting  that  it  is  impossible ; 
Vfquesting  those  who  maintain  its  possibility  to  explain  upiDn  what 
physical  principles  it  can  take  place,  and  show  the  real  difference  in 
constitution  which  exists  between  solids  and  liquids;  and  that  when- 
ever a  body  has  arrived  at  a  certain  temperature,  or,  in  other  words, 
the  vibrating  amotion  has  attained  a  certain  velocity,  the  revolution 
round  the  axis  must  regularly  take  place ;  also,  for  which  there  is 
no  provision,  the  difference  between  fluids  and  gases ;  the  definite 
and  constant  temperature  at  which  a  liquid  assumes  the  gaseous 
f(Mrm,  and  the  reason  why  this  point  of  ebullition  is  less  in  vacuo 
than  under  atmospheric  pressure.  It  is  perhaps  possible  for  all  this 
to  be  correct ;  but  it  is  repugnant  to  common  sense ;  and,  until  it 
shall  be  established  upon  undeniable  principles,  must  be  inadmis- 
sible. What  is  stated  conce*  lereal  substances,  pr  what  are 
with  greater  propriety  deooi  mponderable  agents,  is  cer- 
tainly correct  in  part.  Wki  agents  possess  freedom  of  mo- 
tion, their  p-^-^'^^les,  if  tbef  partifi|eS|  must  separate  from 
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each  other  peQctiating  in  right  liaes  through  space :  this  is  so  evi-' 
dent  from  numerous  phenomena  of  the  radiatiou  of  terrestrial  and 
solar  beat  j  from  tlie  motions  of  light,  as  deduced  from  observations 
u|ion  the  aberraticn  of  the  fixed  stars,  &c,,  that  there  is  no  oce*- 
sion  to  attempt  to  give  further  proof.  There  appears  no  necessity 
for  the  motion  of  these  particles  round  an  axis ;  which  motion  doet 
not  explain  one  fact  which  may  not  be  established  without  it.  These 
ideas  have  gained  considerable  strength  from  an  experiment  mado 
by  Count  Kumford,  in  which  a  piece  of  metal  was  kept  hot  for  a 
great  length  of  time  by  friction  without  any  ap|)arent  diminutiou; 
from  this  it  was  concluded  that  the  heat  could  be  kept  up  for  an  un- 
limited time,  and  therefore  cannot  depend  upon  the  presence  of  any 
thing  material ;  it  was  in  consequence  supposed  that  the  heat  was 
the  effect  of  a  vibratory  motion  communicated  to  the  particles  of  the 
metal  by  the  friction.  This  inference  is  not  just:  the  experiment 
was  continued  for  a  long  time,  during  wliieh  lime  the  metal  was 
suffering  diminution  in  consequence  of  the  friction,  and  the  parts 
immediately  below  the  surface  becoming  miM-e  and  more  com- 
pressed. Now  if  we  suppose  every  solid  to  contain,  in  the  iuter- 
stices  between  its  particles,  a  large  quantity  of  caloric,  and  that 
when  these  particles  are  brought  into  closer  contact,  part  of  this  if 
separated,  there  must  be  a  constant  evolution  of  heat,  so  long  as 
any  part  of  the  metal  remains.  Were  there  no  other  objections  to 
this  mode  of  accounting  for  tlie  effects  of  heat,  the  phenomena  of 
its  radiation  would  be  sufficient  to  overturn  the  hypothesis.  Radk- 
tipn  takes  place  in  vacuo ;  how  can  the  vibratory  motion  be,  in  this 
case,  produced  in  a  body  at  a  distance  }  Some  argue  that  tlie  best 
vacuum  is  imperfect.  Certainly  it  is :  hut  air  at  all  times  conducts 
lieat  very  slowly  from  one  body  to  another,  and  cannot  easily  con- 
duct it  downwards,  yet  radiation  takes  place  in  every  direction ;  if 
the  radiation  depended  upon  the  conducting  power  of  the  air,  this 
efiect  must  almost  cease  when  the  rarity  of  the  air  is  indefinitely 
great,  which  is  not  the  case.  As,  however,  in  consequence  of  the 
imperfeciion  of  the  best  vacuum,  the  motion  of  the  particles  of  one 
body  may  be  supposed  to  communicate  motion  to  those  of  another 
at-  a  distance,  it  wilt  be  proper  to  bring  forward  another  example  of 
radiation,  to  which  this  objection  cannot  be  made,  viz.  that  of  solar 
heat.  Heat  is  communicated  from  the  sun  to  the  earth;  and  we 
are  ceitain  that  there  is  no  conducting  medium  between  them  by 
which  it  can  be  transferred  to  so  great  a  distance. 

The  hypothesis  advanced  by  Dr.  Black  is  totally  different  to  that 
which  has  thus  been  briefly  examined ;  is  more  simple  and  rational, 
but  in  many  respects  very  defective.  1  shall  now  proceed  to  inves- 
tigate it,  and  show  how  the  principal  facts  of  chemical  philosophy 
nuy  by  it  be  explained. 

This  supposes  that  there  is  a  peculiar  matter  of  lieat,  consisting 
of  panicles  mutually  repellent,  but  attracted  by  every  specks  of 
jwnderable  matter,  capable  of  insinuating  itself  into  the  interstices 
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b6tfV€eD  the  particles  of  ereiy  body,  aod  that  the  sensations  of  heat 
are  produced  by  the  motion  of  this  matter  of  heat  or  caloric ;  thus 
a  body  will  feel  hoi  which  imparts  a  portion  of  this  fluid  to  the  hand, 
and  cold  if  it  abstract  it.  Lpon  this  principle  may  most  of  the 
phenomena  of  heat  be  explained.  All  those  chemists  whose 
writings  upon  the  subject  I  have  seen  have  made  very  eironeous 
statements  respecting  it,  which  certainly  lead  to  conclusions  which 
must  overturn  the  system,  when  investigated,  unless  properly  ex* 
plained ;  and  those  who  have  objected  to  the  hypothesis  have  prin« 
cipally  attacked  facts  little  connected  with  the  subject,  such  as  the 
addition  of  heat  not  increasing  the  weight  of  a  body  in  any  sensible 
degree,  whilst  real  errors  in  principle  have  been  entirely  over* 
looked.  Only  one  of  these  will  be  examined  at  present.  Caloric 
is  supposed  to  be  attracted  by  the  particles  of  ix)nderable  matter 
surrounding  each,  or  an  atmosphere  which  decreases  in  density  as 
we  recede  from  the  centre  of  the  particle ;  and  that  calorific  repuU 
sion  is  in  proportion  to  the  density.  In  solids  the  centripetal  force 
is  supposed  to  exceed  this  repulsive  power,  otherwise  the  particles 
submitted  to  the  operation  of  these  forces  could  not  be  held  toge* 
ther ;  and  yet,  to  account  for  the  phenomena  of  expansion  and 
contraction,  these  particles  are  assumed  not  to  be  in  contact  with 
each  other.  Now,  if  the  centripetal  be  the  predominating  force, 
how  can  these  particles  be  kept  asunder  ?  The  absurdity  must  be 
evident  to  every  one  who  gives  the  subject  one  moment's  considera* 
tion.  Caloric  certainly  is  attracted  by  the  particles  of  ponderable 
matter ;  for  if  a  bar  of  metal  be  heated  at  one  end,  the  other  soon 
becomes  hot ;  this  heat  can  only  be  conducted  ib  con8e(]|^uence  of 
its  bdng  successively  attracted  by  the  different  particles  which  com- 
pose the  bar. 

Of  the  form  of  the  corpuscules,  atoms,  or  particles  of  matter,  we 
have  no  certain  knowledge.  They  are  most  probably  spheres.  They 
may  with  safety  be  assumed  of  a  spherical  form ;  as  that  figure,  of 
all  others,  is  the  most  simple,  and  will  answer  every  condition  re- 
quired, as  I  shall  subsequently  demonstrate.  They  have  been 
assumed  by  some  of  a  spheroidal  form,  in  consequence  of  the 
forms  of  some  crystals,  and  the  supposed  harmony  which  exists,  if 
this  be  the  sliape,  between  the  figure  of  the  ultimate  atoms  of 
matter  and  the  planetary  bodies.  For  this  there  is  no  necesisity, 
since  we  are  assured  that  this  figure  of  the  planets  arises  entirely 
from  their  diurnal  rotation,  and  could  not  be  produced  unleiis  they 
consisted  of  an  indefinite  number  of  minute  particles  of  matter, 
which  cannot  he  the  case  with  the  particles  under  consideration  ; 
tlierefore  the  spherical,  and  not  the  spheroidal  figure,  i^  in  harmony 
with  that  of  tlie  planetary  bodies.  However,  as  we  have  no  evidence 
to  the  contmry,  I  %h  >Mume  all  bodies  in  nature  to  be  composed 
of  minute  sphericil 

Since  caloric  iii  by  the  paiticles  of  matter,  it  must  sur« 

round '*^^  as  w^:  le  densttv  diminiaihes  more  ra« 
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•  pidly  than  the  intensity  of  the  attraction,  as  we  recede  from  the 
centre  of  any  particle,  That  tliis  law  really  attains  admits  of  eaij 
demonBtration. 

Suppose  C  (Plate  LXVII.,  Fig.  I.)  the  centre  of  a  minute  par- 
ticle of  matter,  C  n  a  radius  produced  ;  at  N  draw  P  N  X  C  N, 
.  and  suppose  P  N  to  represent  the  centripetal  force  at  the  surface; 
describe  PP'Q,  a  curve  such  that  every  ordinate  P'w  shall  measure 
the  centripetal  force  at  the  distance  Cn;  let  C  .  n  =:  x  and  PN 
\   =  y;  'm  this  curve  y  it  —  {n  being  most  probably  =  2) ;  dnw 

any  other  curve,  p  P'  L,  such  that  y  a  ^,_^  ,  m  <  n;  letpN< 

P  N,  the  curves  will  intersect  each  other  in  some  point  P';  at  n  ."■ 
the  forces  are  =,  and  consequently  another  =  and  similar  corpus- 
cule  placed  with  its  centre  at  n  will  be  in  =  librio ;  let  (Fig-  2)  be 
increased  (increasing  the  ordinates  of  the  curve  pV  \j  representing 
an  augmentation  of  the  calorific  repulsion  arising  from  increase  of 
temperature)  P'  will  approach  nearer  P,  or  contraction  arise  from 
elevation  of  temperature,  wliich  is  absurd ;  when  .'.  p  N  is  very 
small,  n,  the  point  of  =  librio  will  be  far  removed  from  N,  and 
as  the  heat  is  increased,  it  will  approach  to  C,  or  a  mass  composed 
of  such  particles  gradually  contract,  till  p  N  =  P  N,  after  which 
the  most  minute  movement  of  heat  must  separate  the  corpuscles  ad 
b^tt.,  as  the  curves  never  can  in  that  case  intersect  each  other, 
which  is  altogether  contrary  to  the  observed  order  of  things.  Nearly 

'^ilar  is  tbe  result  of  y  a  —.     If,  however,  the  ceittrlfugRl  force 

a  "JT+T  increments  of  heat  produce  continual  separation  be- 
tween two,  and  consequently  expansion  of  an  aggregate  of  a  great 
number  of  particles,  which  accords  with  every  fact.  We  are  totally 
unacquainted  with  tjie  manner  in  which  caloric  is  attracted  by  these 
particles.  However,  I  am  inclined  to  believe  that  the  centripetal 
force  exerted  by  any  corpuscle  upon  caloric  a 

I    VuoDltly  of  mailer  in  Ihecorpnscle        ,        ,  ,  ..   ,      .        . 

■   -.-, ;  the  facts  from  which  this  inference 

is  drawn  will  be  considered  in  a  future  paper.  I  shall  now  proceed, 
V  in  general  terms,  to  find  measures  for  the  temperature,  capacities 
\  "Ibr  heat,  &c. 

Let  C  represent  the  centre  of  a  corpuscle,  C  N  n  a  radius  pro- 
duced. Draw  r  i  J_  N  7/  to  represent  the  density  of  caloric,  or 
'  temperature  of  the  ambient  medium.  Draw  s  o  //  C  r  and  Vpl, 
the  curve  representing  the  density  of  the  calorific  atmosphere  co^ 
irsponding  to  the  temperature  r  J.  Draw  another  curve  P'NCp'P' 
such  that  its  ordinates  P'  N,  &c.  =  P  N  x  dist.'  from  C.  The  are* 
of  this  curve  will  represent  tbe  quantity  of  caloric  surrounding  tbe 
atom;  rs  is  that  pact  which  alone  affects  the  thermometer;  tlie 
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mxem  P'  N  C )/  P  represents  the  latent  heat.  By  latent  heat  nothing 

jaore  is  meant  than  the  heat  which  is  attracted  bv  a  particle  or 
naitiber  of  particles^  and  which  is  .*.  not  communicated  to  any 

other  body,  except  of  a  lower  temperature ;  the  increment  of  the 
area  P  N  C  //  P  is  the  capacity  corresponding  to  any  change  of 
temperature ;  p  ^  —  n  a,  or  the  excess  of  density  of  the  caloric  at 
Aoy  distance,  above  its  density  nq^rs  in  the  ambient  medium,  is 

.  A  measure  of  the  calorific  repulsion,  or  the  tendeiTcy  which  the 
caloric  will  have  to  produce  expansion.  If  the  centripetal  force  really 

0  -^j^,  then  the  distances  from  the  surface  of  a  particle  of  matter 
being  in  harmonial  progression,  this  will  be  in  geometric.  The  centri- 
petal force  «  "di^JTj  and  the  centrifugal  a,  — ,  it  immediately 

follows  that  the  particles  which  constitute  solids  are  in  actual  con* 
tact  with  each  other,  and  that  the  phenomena  of  expansion  and 
contraction  arise  from  an  alteration  which  takes  place  in  their  ar- 
rangement. Let  ABODE  F*(Fig.  3)  represent  a  number  of 
spherical  particles  mutually  attracting  each  other.  They  will  arrange 
themselves  in  such  order  that  straight  lines  joining  their  centres 
shall  form  equilateral  triangles ;  for  then  the  sum  of  their  mutual 
Actions  upon  each  other  will  be  a  maximum.  The  introduction  of 
any  repulsive  power,  whose  intensity  diminishes  more  rapidly  than 
that  of  the  centripetal  force,  will  produce  an  alteration  in  the  ar- 
rangement of  these  particles,  which  occasions  an  expansion  of  the 
mass.  Let  A  B  C  D  (Fig.  4)  represent  four  =  and  similar  par- 
ticles of  matter;  with  centre  B  and  radius  B  C  describe  the  semi- 
circle ADC,  the  sphere  D  may  evidently  roll  upon  B,  and  the 
locus  of  this  centre  will  always  be  in  the  semicircle,  and  its  initial 
motion  will  always  be  in  the  direction  qi  a  tangent  at  the  point  D. 
^oin  AD,  B  D,  CD,  and  draw  xy»  sl  tangent  at  D ;  at  Q  erect 
the  J.  R  Q  to  represent  the  centripetal,  and  Q  U  the  centrifugal 
force  at  the  surface  of  O ;  draw  the  curves  R  W,  U  T  G,  whose 
ordinates  represent  the  intensity  of  the  forces  at  all  distances ;  draw 
the  same  curves  belonging  to  A ;  in  solids  RQ=:MK  >UQaB 
L  K  .*•  the  particles  must  be  in  contact.  W  D  =  centripetal  force, 
which  tends,  at  the  distance  D  C,  to  bring  D  and  C  m  contact ; 
and  S  T  represents  the  force  which  tends  to  separate  them^;  N  D  is 
that  force  which  tends  to  bring  D  and  A  into  contact,  and  p  O  that 
which  has  a  tendency  to  separate  them;  the  differences  between 
these  forces  are  the  powers  which  tend  to  put  the  particle  D  into 
motion.  Represent  W D  -  ST  byD  H,  and  N  D  -  pObyD  F, 
and  at  H  and  Y  draw  H  G,  F  E  i  the  tangent.  Then  by  the  re- 
solution of  forces,  E  D  and  D  G  are  the  two  which  keep  the  par- 
ticle D  in  equilibrio,  or  tend  to  put  it  in  motion  E  F,  G  H  // 
D  B  preserve  the  contact  with  B ;  when  the  particle  D  is  stationary^ 
L  e.  the  body  has  attained  the  temperature  of  the  surrounding  me- 
dium £D  =  DG;.*.ifD  were  very  near  C  when  the  temperature 
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was  first  raised,  D  G  would  be  <  E  D  .*.  the  particle  must  mw. 
on  towards  A,  tilt  E  D  =  D  G,  then  its  expansion  is  a  maximDiu. 
Since  in  every  mass  of  matter  tlie  particles  must  be  arranged  iB 
rows  running  in  all  possible  directions,  the  whole  volume  must  ex- 
pand. Did  llie  rows  all  extend  in  one  direction  only,  the  expanaoi 
tould  take  place  in  the  direction  J_  to  it. 

We  may  now  see  clearly  whence  arises  the  difference  in  the  c^ 
cities  of  solids  for  heat.  The  first  cause  is  the  different  attraelioci 
of  solid  particles  for  heat;   a  particle  which  attracts  heat  more 

SowerfuUy  than  another  will,  ccct.  par.  be  surrounded  with  a  mm 
ense  calorific  atmosphere,  and  will  consequently  require  a  largw 
^uaniJiy  of  the  miitier  of  heat  to  raise  it  from  any  one  to  anodier 
given  temperature;  .■.  if  the  interstices  in  solids  were  ^,  there 
would  be  a  difference  of  capacity  ;  the  second  is  the  distance  of  iht 
panicles  from  each  other,  on  which  the  altitude  of  this  atniospbeit 
depends  j  the  next  cause  is  the  situation  of  the  particles  with  respect 
to  each  other ;  as  the  temperaiure  of  a  solid  is  elevated,  the  inter- 
stices become  enlarged  .-.  the  cidorific  atmosphere  becomes  more 
and  more  extensive,  and  when  ihe  centrifugal  force  >  centripetal, 
S  separation  takes  plKce  j  consequently  that  part  of  the  atmosphere 
which  is  principally  enlarged  is  on  and  near  the  surface  of  the  par- 
ticle where  it  is  densest  .-.  during  separation  a  large  quantity  of 
beat  must  disappear;  hence  all  the  capacity  of  every  solid  increases 
^  the  teoiperature  is  increased. 

From  what  has  been  stated  respecting  solids,  it  is  evidenl  that  the 
capacities  of  =  weights  of  different  substances  do  not  represent  the 
real  capacities ;  for  as  the  ratio  of  the  capacities  is  that  of  one  atom 
of  each  substance,  the  capacities  ought  to  be  calculated  for  weights 
In  the  ratio  of  the  weights  of  the  ultimate  atoms :  this  will  appear 
more  clearly  wheu  the  capacities  of  fluids,  gases,  and  t'ompound 
substances,  are  examined. 

When  the  temperature  of  a  solid  is  elevated  to  a  certain  degree, 
DB  becomes  J.  A  C  (Fig.  5),  for  D  F  =  D  H  .-.  the  solid  just 
begins  to  lose  its  cohesion.  The  most  minute  addition  to  the  sen- 
«ble  heat  causes  an  entire  separation  of  the  particles,  as  A  BC 
(Fig.  G) ;  and  the  panicles,  being  now  capable  of  motion  in  any 
direction,  must  constitute  a  fluid. 

Their  surfaces  now  not  being  in  contact,  the  quantity  of  caloric 
in  each  atmosphere  has  to  be  increased  in  that  pan  which  Is  moit 
dense ;  hence  during  the  conversion  of  a  solid  into  a  fluid,  much 
caloric  disappears.  Were  it  not  for  atmospheric  pressure,  bodies 
would,  evidently,  only  exist  in  the  state  of  solids  and  permanently 
elastic  fluids;  for  when  the  particles  are  separated,  they  attract 
caloric  more  powerfully  than  they  do  each  other  .•.  above  that  Kffr' 
perature  which  fuses  a  solid,  its  particles,  by  attracting  caloric^  Bpd 
continually  increasing  the  extent  of  their  calorific  atmospheres  nitirt 
separate  ud  inf.  without  becoming  previously  fluid.  This  is  prw«l 
lo  b»  correct  by  many  experiments.  Sal-ammoniac,'  oxide  trf 
arsenic,  and  many  otWv  sute\AViMs,  at  -a  certain  temperature,  vols- 
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tilize  vithout  becoming  previously  fluid  j  yet,  under  strong  atmos- 
pheric pressure,  they  are  easily  fusible.  Also  water,  confined  under 
the  receiver  of  a  powerful  air-pump,  exposed  to  an  extensive  surface 
of  concentrated  sulphuric  acid,  is  congealed ',  the  vapour,  which  is 
continually  emitted  by  reason  of  the  vacuum,  which  is  preserved 
nearly  perfect  by  the  sulphuric  acid,  robs  the  residuary  water  of  so 
much  of  its  caloric  as  to  congeal  it,  and  the  ice  itself  evaporates 
without  undergoing  liquefaction.  Here  we  see  the  capacity  of  this 
exceedingly  rare  vapour  is  enormous ;  it  is  entirely  owing  to  this 
that  it  is  able,  in  the  first  instance^,  to  congeal  the  water.  We  must 
next  ascertain  the  manner  in  which  the  atmospheric  pressure  pre- 
serves bodies  in  a  state  of  fluidity. 

Under  the  pressure  of  an  atmosphere,  a  liquid  cannot  be 
made  to  boil  till  its  particles  are  separated  to  such  a  distance 
that  the  particles  of  which  the  atmosphere  is  composed  can  enter 
into  the  interstices :  the  repulsive  force  so  far  exceeds  the  cen- 
tripetal that  it  can  overcome  this  atmospheric  pressure.  Hence 
we  should  be  led  to  expect  all  liquids  to  have  their  point  of 
•buUition  depressed  an  equal  number  of  degrees  when  in  vacuo : 
this  appears,  from  the  experiments  of  the  late  Dn  Robinson,  to 
be  the  fact.  Hence  we  see  that  the  pressure  being  invariable^ 
the  point  of  ebullition  of  a  liquid  is  constant ;  also  we  perceive^ 
pn  account  of  atmospheric  pressure,  the  sudden  and  remark- 
able change  which  bodies  undergo  during  their  conversion  into 
aeriform  fluids ;  also  the  immense  quantity  of  caloric  which  at  this 
moment  becomes  latent ;  the  particles  which  were  previously  re- 
moved irom  each  other  only  a  portion  of  the  diameter  of  any  smgle 
particle,  are  now  separated  10,  12,  or  more  diameters ;  and  though 
the  calorific  atmosphere  at  this  distance  is  very  rare,  its  great  extent 
produces  the  change  of  capacity  which  the  body  undergoes  during 
this  change  of  form.  Gases,  under  ordinary  circumstances,  ar^ 
aubjected  to  peculiar  laws ;  collected  as. usual,  they  all  possess  the 
same  degree  of  elastic  force,  i.  e.  the  excess  of  the  centrifugal 
above  the  centripetal  force,  is  constant,  =  generally  to  29  incnes 
of  mercury ;  hence  the  specific  gravity  of  any  gas  depends  upon  the 
teal  weight  of  an  atom,  the  attraction  of  its  particles  for  each  other 
and  for  caloric.    Here  if  we  assume  the  centripetal  force  to  vary 

—  f  and  take  the  common  expression  of  the  variation  of  the  density 

1  r* 

of  an  atmosphere  surrounding  a  sphere,  h  x  ky  log. -  =  r 

(Dealtry's  Flux.)^  we  shall  iS^  a  ratio  between  the  increase  of  tem- 
perature and  the  expansion  of  aeriform  matter,  which  appears  from 
experiment  to  be  the  real  law;  the  investigation  of  this  point  I  at 
present  omit,  deferring  it  till  the  whole  principles,  here  briefly 
explained,  come  under  a  more  strict  mathematical  examination. 

When  two  or  more  particles  of  a  different  kind  attract  each 
other,  they  will  be  acted  upon  in  the  same  manner  as  two  similar 
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atomi ;  this  Is  too  evident  to  require  demonstration.  The  differeiiR 
between  a  chemical  union  and  mecihanical  mixture  is  this ;  ibe 
particles  of  which  each  species  of  matter  concerned  is  compostd 
attract  tliose  of  the  other  rather  tiian  its  own  .■.  two  or  moredii- 
■imiiar  particles  form  a  system,  the  union  between  them  beiDg  nunf 
intense  than  that  force  which  binds  together  the  aggregate.  Sup- 
pose A,  B,  C,  (Fig.  7}  to  be  three  dissimilar  particles  in  cheminl 
combination,  B  and  C  are  in  =  librio,  i.  e.  the  forces  which  art 
open  them  balance  each  other;  if  they  have  freedom  of  modOD, 
they  may  be  made  to  move  round  their  centre  of  gravity ;  let  then 
combine  with  a  third  particle,  A;  the  whole  must  now  be  ia  a 
librioj  and  on  placing  together  any  number  of  such  systems,  thtif 
centres  of  gravity  H,  K,  will  be  in  =  librio. 

Caloric  acts  in  two  ways  upon  compounds :  it  tends  to  separate 
the  centres  of  gravity  of  the  systems,  and  also  destroy  the  union 
between  the  individual  particles  of  which  these  systems  are  com- 
posed ;  for  since  the  forces  act  upon  all  the  particles,  an  increaseof 
neat  must  increase  their  distance  from  eoch  other.  Experifsestl 
which  prove  the  fact  are  numerous :  alcohol  boils  at  a  moderate 
temperature,  distilling  without  alteration  :  expose  it  to  a  red  heat  by 
passing  it  through  an  ignited  tube,  and  it  is  decomposed.  Caloric 
acts  in  several  apparently  opposite  ways  upon  compounds.  Id  some 
cases  it  promotes,  and  in  others  destroys  chemical  union.  When  it 
promotes  chemical  union,  the  attraction  of  the  heterogeneous  par- 
ticles is  not  sufficient  to  overcome  their  attraction  for  each  other ; 
at  the  ordinary  temperature  of  the  atmosphere,  an  elevation  of  tem- 
perature sometimes  lessens  one  and  sometimes  the  other  of  these 
attractions,  according  to  the  altitude  and  density  of  the  calorific 
atmospheres,  so  as  at  one  time  to  cause  bodies  to  combine,  at  an* 
other  to  destroy  their  union.  For  example,  the  particles  of  copper 
have  for  each  other  so  strong  an  attraction  that  their  attraction  for 
oxygen,  and  that  of  sulphuric  acid  for  the  oxide  of  copper,  cannot 
dissolve  or  in  any  way  act  upon  the  copper  in  the  cold ;  when  the 
acid  IE  elevated  to  its  boiling  point,  it  is  partly  decomposed,  tbe 
particles  of  the  copper  are  o.xygenated,  and  the  oxide  dissolved; 
when  the  substance  thus  formed  is  ignited,  it  is  again  decomposed, 
the  acid  is  expelled,  and  a  part  of  the  copper  seems  to  be  reduced  to 
its  metallic  state.  From  this  it  is  manifest  that  the  order  of  affinity 
must  always  depend  in  part  upon  temperature ;  and  ihe  aiBoities,  or 
ratber  attractions  of  diflercnt  bodies  for  each  other,  evidently  depend 
primarily  nptm  the  quantities  required  for  saturation ;  yet  tempera- 
ture, insolubility,  elasticity,  specific  gravity,  and  electricity,  hire 
•o  much  iufluence  that  the  real  law  is  with  difficulty  ascertained. 

,,n  h  ror.tinv.d.) 
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Article  III. 

tt0t€urches  respectme  the  Laws  of  the  Dilatatum  of  liquids  at  all 

Temperatures.    By  M.  Biot. 

{fionduded  from  p.  377.) 

Ws  can  compare  our  results  advantBgeousIv  with  those  of  Blag« 
den  and  Gilpin,  because  their  alcohol  was  weighed  at  temperatures 
Inndi  inferior  to  the  boiling  point  of  alcohol.  To  do  this  we  must 
calculate  the  values  of  the  true  dilatation  \  for  difierent  tempera- 
tores  included  in  their  experiments.  This  may  be  done  by  means 
df  the  formula 

ar«KT  +  ^{AT  +  BT*+  CT»}{1  +  KT} 
We  thus  obtain  the  following  comparisons  :-— 


BiiCreeiAf  th«  aureiirial 
tbenMMMler. 


S2®F   or     0 

/X) 8 

70 16*89 

j95  * 28 

100 30*28 


R 


Ditto  of  tbo 

alcohol  tlierni. 

cslcolAled 


0-000 

e*409 

13*939 

23*753 

25-808 


True  dilacation  from  Hbt  Creeiiog  point 

It 


CalcnUted. 


0*00000 
0*01008 
0*02191 
0-03733 
0*0405G 


Obserred. 


0*00000 
0K)1000 
0-02175 

0-03737 
0-04053 


Differenee. 


0-00000 
-0-00008 
-0-00016 
+0-00004 
-OH)0003 


The  agreement  of  this  result  is  surely  as  perfect  as  could  be  hoped 
for.;  and  the  deviations  may  just  as  well  be  ascribed  to  the  experi- 
ments as  to  the  calculation.  In  reducing  the  coefficients  of  Ij  and 
Ar  into  numbers^  we  shall  have  the  following  results  for  any  tem- 
perature T  expressed  in  degrees  of  Reaumur's  thermometer. 

Degrees  of  the  alcohol  thermometer  on  its  own  scale : — 

Dt  =  0-784  T  +  0-00208  T«  +  O00000775  T* 
>  Apparent  di||ttation  from  0  in  glass  vessels: — 
4^  «  0-00120085  T  +  0-00000818593  T«  +  0-00000001187  T> 

True  dilatation : — 
Jy  =a  0-00123S69T  +  0-00000322537  T»  +  0  00000001198 T^ 

In  the  true  dilatation  I  suppress  the  term  containing  T%  the  co- 
efficient of  which  is  4  preceded  by  12  zeros  before  the  decimal 
point.  It  is  evident  that  an  error  only  amounting  to  .^^^-^  on  the 
whole  dilatation  to  80°  would  not  enable  us  to  introduce  thi9  term. 
We  must  not  forget  that  these  formulas  apply  only  to  very  strong 
alcohol;  for  we  have  seen  that  the  dilatation  of  tbisU    '  *  follows  a 


430  t»  a»  Ckmiaa  /»*-  ^,  ^^  ^0^ 

.tomi;  thiibMoepidc^  ^'^Jpnamiaa  of  water.    %| 

between  r  cheini'  -   '^^J^oy  iodifcreatly   either  me- 

particln  of  whir  'y^'^'^ffe  may  likewise  employ  them  to 

attract  tbow  of         *•    J^??^««l'ti  taken  in  alcohol. 
nmilar  panid'       ^^^^^S^aloilwlmm  for  water.   By  compuiDs 


iDtense  ^n  ^^J^^^'^ume  of  water  observed  by  Gilpin  axl 
''°"  V»  .'  j^'^^S?**" of  f^hrenheit,  I  deduce  by  interpo- 
combmattr  ■^J,.;  ^^-^  „ae  voluine  at  32°  Fahrenheit  which  cor- 
HP""  Jt'C'^/i*'"'^'^    Then  eomparing  this  result  with  the 

they  mr  j^f^^tf  if*  "»«  plulowphers  at  40°,  50°,  70°,  95* 
f?!'^  ^*5^^!^j3aced  the  relation  of  the  volumea  at  these  tempen- 
hbno       •JVll/inf  the  primitive  Tolume  at  32°  as  unity.     Thnil 


TroFdllolatlonof 

jfegnn  of  Ibe  mrreari. 

Trne  Toliimr  of 

ditlo  from  the 

moncur. 

wtin    obfcrTCd 

freezing  poiut 

32     F 

or    0     R 

J-00000 

owooo 

40    .. 

...     S-S6 

0-S9988 

— 0-OOOU 

50   ., 

...     8-00 

1-00014 

+0-00014 

70   .. 

...  16-89 

1-00188 

+0-001S8 

35   .. 

...  28«) 

1-00583 

+  O-0O533 

100   .. 

...  S2-22 

1-00684 

+  0-00684 

To  deduce  from  these  results  the  dilatation  D  from  0  to  80 
Reaumur,  I  shall  employ  the  last  tvo  observations  at  I  did  for  akt^ 
bol.  I  shall  consider  them  as  given  values  of  3^ ;  and  since  we  can 
calculate  Drfor  the  same  temperatures  from  the  water  thermometer, 
we  shall  deduce  D  from  the  formula 


:  KT 


dJi  +  Kt}t 


We  God  in  the  first  place 

T  =  28000;  Dt  =    8-9264;  K T  =  0-000919 
T  =  32-222i  Dt  =  10-6818;  KT  =  0-000902 

From  observation  we  have 

T=28-000;  3^=000582!);  3V-KT=0-001910;  —^  =:0iXM0» 

T  =  32-222 J  ?T  =  OOOGS-109 ;  3^  -  K T  =  0-0058485 ;  j^~ 
=  0-0058427 

By  substituting  these  values  in  the  formula  we  obtain  the  tiro  fol* 
lowing  equations :— 

0-004905  =  i5fi  D ;  00058427  =  ^^  D 

We  see  here  that  t.\\e  smA\&«!&ol'&'^i.«.'^Kntbe  detomiaatiOB 
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iif  D  much  less  ftvocnrable  than  in  the  case  of  alcohol.  It  would 
have  been  much  more  advantageous  if  we  could  have  employed  ex- 
periments made  at  higher  temperatures.  But  tlie  extreme  care  of 
the  experimenters  in  a  gt'eat  measure  contpeiisatcis  for  this  disadvan- 
tage ;  for  the  two  values  of  D  obtained  from  these  equations  agree 
vtiy  well  with  each  other.    The  first  gives 

D  =  0-0431)595 
The  second — 

D  =  0-043859 

This  IS  the  appaffent  dilatation  of  water  in  glass  from  0  to  80^. 
To  obtain  the  true  dilatation  within  these  liiiiitSy  we  must  employ 
the  formula 

ai,  =  80  K  +  {1  +  80  K}D 

Substituting  for  K  and  D  their  values^  we  get 

^so  ^  0-046601 

This  is  the  true  dilatation  from  0  to  80^  Reaumur. 

The  only  experiments  with  which  I  am  acquainted  to  which  we 
can  compare  this  result  are  those  of  Nollet.  This  philosopher  says 
that  common  water  in  a  graduated  tube  of  glass,  when  heated  from 
the  freezing  point  to  the  boiling  pointy  expands  a  little  more  than 
-pg-Jir  ^^  die  volume  which  it  occupied  at  the  firM  of  these  tempera^ 
tures ;  and  he  adds  that  it  acquires  thjs  dilatation  id  a  minute  and 
aome  seconds.  The  apparent  dilatation  which  we  hdve  found  h 
greater  than  that  of  Nollet  by  0-006,  or  .j-^  of  the  primitive 
yplume.  But,  from  the  short  time  that  Nollet  kept  the  graduated 
tube  in  boiling  water,  it  is  very  probable  that  it  did  not  quite  reach 
the  boiling  temperature  ;  and,  besides,  the  espape  bf  vapour  ought 
to  have  prevented  it  from  acquiring  as  much  heat  as  it  would  have 
done  in  a  close  tube  like  the  thermometers  of  Deluc,  according  to 
which  we  have  regulated  oUr  formulas.  A  proof  that  some  chusc  of 
thu  nature  influenced  the  observations  of  Nollet  is,  that  he  gives 
also  the  apparent  dilatation  of  mercury  in  his  instrument,  and  finds 
it  amount  to  -t-^^  from  the  temperature  of  freezing  water  to  the 
boiling  temperature  of.  the  sane  liquid.  But  from  the  very  exact 
experiments  bt  Lavoisier  and  Laplace  it  amounts  to  xHiir'*  ^^' 
tnitting  our  value  of  D  as  quite  exact,,  the  temperature  of  the  water 
in  Nonet's  tube  would  have  been  74^  R*»  instead  of  80^,  wnen  he 
observed  the  dilatation  of  water ;  and,  according  to  the  experiments 
K>i  Lavoisier  and  Laplace,  it  would  have  been  71°  when  he  observed 
the  dilatation  of  mercuiry.  Perhaps,  likewise,  there  was  some  inac-' 
curacy  in  the  mduation  of  his  instrument.* 

We  can  with  more  certainty  compare  our  formula  with  the  expe- 
rimenta  of  Blagden  add  Gilpin.  For  this  purpose  we  must  calculate 
the  values  of  the  true  dilatation  i^  for  the  temperatures  which  we 

*  Oar  reitflt  if  equally  confimted  by  the  experimeats  ef  DaUQft  ai  wiU  Vt 
NOB  fcereyifter. 

Vol.  IX.  N^"  Vt.  2JL 


4S4  MBsearehes  rupetting  ihe  Laiv^  rf.  tie  {jfvm^ 

wish  to  take  as  an  example.    This  may  be  done  hf  means  of  tk 
formula 


We  obtain  from  it  the  following  comparisons,  in  which  imitj  of 
volume  is  the  volume  of  water  at  0. 


Degrees  of  the  mercurial 
thermometer. 


32  F    or     O'OO  R 

40    3*56 

50    8-00 

70    16-89 

95    28-00 

100    30-22 


Ditto  of  the 

water  therm. 

calculated 

D^ 


Real  dilatation  from  the  tonperatnre 
of  freezing  water. 


Calculated. 


0-00 

0-3373 

0-1220 

2*3S40 

8-9264 


Obsenrcd.  i  DHfoptace. 


+  10-6818 


0-00000 
-0-00007 
+  0-00019 
+  0-00184 
+  0-00581 
+0-00685 


0-00000 
-0-00012 
+  0-00014 
+  0-00188 
+  0-00583 
+0-00684 


O-OOOGO 
+0-00005 
—0-00005 
+  000004 
+0*00002 
—0-00001 


We  see  that  the  formula  is  as  exact  as  the  observations  themselvfs. 
The  differences  never  occur  but  in  the  hundred  thousandths.  Hius 
these  experiments  which  required  so  much  delicacy,  as  the  authors 
of  them  testify,  might  have  been  ascertained  by  calculation,  as  we 
have  done  from  the  thermometric  observations  of  Delue  combined 
with  a  single  measure  of  the  absolute  dilatation  of  water.  If  we 
reduce  the  coefficients  of  ij.  into  numbers,  we  obtain  the  following 
results  for  any  temperature  T  expressed  in  degrees  of  Reaumur  :— 

Degrees  of  the  water  thermometer  on  its  own  scale  :— 

Dt  =  -  0-16  T  +  0-0185  T*  -  0-00005  T» 

Apparent  dilatation  of  water  in  glass  :— * 

At=  -0-000087718  T  +0-0000101424  T>-0-000000(«74l2 T 

True  dilatation : — 
Jr  =  -  0-000054878 T  +  000001 01 395  T» - 0-000000027080 P 

I  neglect  the  term  T^,  which  is  equal  to  9  preceded  by  12  zeros 
^1  decimal.  It  would  only  amount  to  ^  ^  q^p  ^  u.  of  the  primitive 
volume  even  at  80^.  We  must  not  forget  that  the  law  of  the  (fife- 
tation  changes  when  other  substances  are  dissolved  in  water. 

The  value  of  i^  is  susceptible  of  a  minimum,  which  will  give  us 
the  absolute  condensation  of  pure  water.    The  equation  which  de- 
termines this  minimum  is 
0  =  —  0000054878  +  0-000020279  T  —  0-00000008124 T* 

l£  we  resolve  this  equation  in  the  usual  manner,  and  take  only 
the  smallest  root,  we  obtain  T  =  2'7S6^  Reaumur,  or  38-16*^  Fabr. 
Gilpin  and  Blagden,  according  to  Dr.  Thomson,  placed  the  true 
maximum  at  39^-,  and  Dr.  Hope,  from  the  motion  of  water  in 
vessels  furnished  w  itVi  t\\exTuom^\fc\%>  ^^c.^\  \\.  ^\  E8®  Fkhr.    Some 
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small  fanation  oiay  exist  in  this  point  ia  ccuneqoeBeeefrdifiereiiQes 
in  the  thermometers  employed  in  the  experiments,  and  likewise  of 
the  greater  or  lesser  parity  of  the  water  ejtamined  ;  for  we  havie 
seen  that  the  presence  of  foreign  bodies*  in  that  liquid  sinks  the 
point  of  its  greatest  condensation,  and  even  makes  it  entirely  dis- 
appear; but  our  calculation,  which  approaches  the  mean  of  th6 
experiments,  leaves  but  a  very  small  range  to  the  trae  point. 

In  a  curious  set  of  experiments  made  by  Sir  Charles  Bli^dea  to 
determine  how  far  water  in  certain  circumstances  could  be  Cooled 
down  without  freezing,  he  observed  that  its  retrograde  dilatation 
continued,  and  proceeded  with  such  fajndity  as  to  form  a  consider* 
able  proportion  of  the  total  expansion  which  water  undergoes  when 
converted  into  ice.  This  is  an  evident  consequence  of  our  formulas. 
In  the  value  of  the  apparent  dilatation  A^,  when  T  is  positive,  a 
part  of  the  terms  destroy  each  other  by  the  opposition  of  their 
signs ;  but  below  0°,  T  becoming  negative,  all  the  terms  take  the 
same  sign,  and  must  be  added  to  each  other.  To  know  how  far 
the  difierence  can  go,  let  us  odcnhrte  the  value  of  A^  at  +  10^  R. 
and  —  10°  R.    We  obtain 

T  =   +  10°  At  =  0-0001097 

T  S3   -   10°  At  =  0-001918«^ 

We  see  that  the  second  is  18  times  greater  than  the  ilm. 

Knowing  the  value  of  the  true  dilatation  i^  it  is  easv  to  deduce 
from  it  the  apparent  dilatatron  in  vessek  of  any  kind  whatever ;  for 
«aUiag  the  cubic  dilatation  of  the  vessel  K,  the  apparent  £latation 
Ap  is  i^a  generally  by  the  equation 

If  we  wish  only  to  consider  the  dilatation  At  for  low  tempera- 
tures, when  it  will  always  be  small,  we  may  neglect  the  product  of 
It  —  K  T  by  K  T,  and  suppose  the  denominator  of  the  second 
member  equal  to  unity.    Then  we  have  simply 

At  =  3t  -  K  T 

We  shall  use  it  in  this  state  for  the  purposes  to  which  we  niean  to 
apply  it.  For  greater  simplicity.  We  shall  substitute  the  letters  a, 
l^  c,  for  the  numerical  coefficients  contained  in  3:^ ;  that  is  to  say, 
at  shftli  take  in  geneml 

Jr  =  aT  +  Z^T*  +  cT«  • 

Oy.  i,  and  c,  having*  the  values  which  we  hafve  just  detenmned. 
Substitating  this  expressiod  in  At,  it  bcJeomes 

Ar  =  (<t  '-  K)  T  ^  i  T«  -f  c  T* 

The  apparent  dilatation  A^  may  be  suseeplSble  of  a  minix^um, 
and  the  temperature  at  which  it  happetls  will  depend  upon  the  dila- 
iabiUlf  of  the  vMeL  Tke  equanstt  wbieh  d^tefiliined  this  mitti- 
is 


436  Researches  respecting  the  Laws  of  the  ^[Ju^i 

.~Y  «0,  orOss  a- K+2iT  + 3cT*     , 
a  quadratic  equation,  the  roots  of  which  are 

.    ..      >    3c  *  3^c 

These  two  roots  will  be  both  positive  when  the  vessel  is  of  a  naton 
to  dilate  itself  by  heat ;  for  since  a  is  negative  as  well  as  c,  tbe 
product  3  (a  —  K)  c  will  in  that  case  be  positive.  The  value  (xf  the 
radicle  will  be  then  less  than  l^  and  as  the  denominator  3  c  is  nega^^ 
tivci  the  two  roots  will  have  the  sign  +  •  But  the  first  is  the  onlj 
one  which  interests  us ;  for  it  is  the  only  one  which  is  always  very 
sinaU*  To  calculate  it  exactly,  and  with  facility,  we  must  make  c 
disappear  from  the  denominator  by  multiplying  the  two  terms  of 
the  fraction  by  


This  ]^ves  us 


i  +  a/  i»  -  3  (a  -  K)  c 

(n  -  K) 


nv//  _  .„ 


*  +  t/  ft«  -  3  (a  -  K)  c 

Nothing  remains  but  to  substitute  for  K  its  value  in  this  formula, 
and  we  obtaiti  the  temperature  T  of  the  apparent  maximum  of 
condensation.  The  absolute  maximum  of  condensation  will  be 
found  by  maktDg  K-  e:  0.    This  gives 

(T)  = * 

It  was  iti  this  manner  that  we  calculated  in  a  preceding  part  of  this 
papen  As  the  value  of  c  is  very  small,  if  the  temperature  T  of  the 
maximum  be  low,  we  may  obtain  a  near  approximation,  though 
we  neglect  the  term  S  c  T*  in  the  equation  which  determines  this 
maximum,  and  then  we  obtain 

The  apparent  maximum  T  st=  —  g^  +  j-j 

The  true  fnaximum  (T)  sb  —  — 
This  gives  us 

This  resiult  shows  us  how  the  apparent  maximum  depends  upon  the 
true  maximum  and  upon  the  dilatation  of  the  vessel/  It  shows  us 
tha^  in  order  to  obtain  the  temperature  T  of  this  maximum,  we 
must  necessarily  have  regard  to  the  term  which  contaias  the  square 
of  the  temperature  in4he  law  x>f  the  dilatation  of  water.  But  this 
simple  result  i&only  an  approximadon.    The  true  expression  is 

T  =  «   .      ,f^--7^>'-  • 

*  +  V  *•  -  3  (a  -  K)  c 

which  may  sensibly  differ  from  the  ap{)roximate  one^  When 'the 
vessels  are  very  dilatable ;  for  in  that  case  the  values  of  T  wid  K 
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l)ecome  greater^  and  die  error  committed  by  heglecdDg  S  c  T*  more 
•cnsible.  ; ,   . .. 

I  shall  apply  this  result  to  the  eiqierunentsjnade  by  Mr.  Dalton 
on  the  apparent  maximum  condeusitioa  of  water  iadiktable  vessels. 
The  experiments  are  as  follows.*  I  have  joined  to  them  the  cubic 
iSilatation  of  the  vessels  employed  :-*  -^ 


V. 


VeMelf. 


Flint  glass 

Iron   

Copper ^ 

Brass 

Pewter  

Lead 


Cttbic  dilatation  oflBCax, 
ditto  for  fo 
Reaumur. 


0-00003003 
0-00004578 
0*00006309 
0-00007002 
0-0000726P 
0*00010689 


.  condematioD 
observed  In  degrees 
of  Reanmar. 


4-222^ 

4-667 

6-000 

6-2?2 

6-664 

7778 


«*» 


Degrees  at  whlcb 

water    is    equally 

dilated. 


0  aqd  8-444** 
9-334 
12K)00 
12-444 
13-328 
15-555 


The  following  table  exhibits  a  comparison  of  these  result)  ^th 
Dur  formula : — 


Apparent  mazimum  in 

degrees  of 

Vessels. 

Reaomar. 

Calculated. 

ObierTed. 

DIfereace. 

Flint  glass 

4-236 

4-222 

-0-014 

Iron  •  •  •  • 

5-072 

4-667 

-0:405 

Copper .  • 

5-960 

6-000 

+  0-040 

Brass  .  •  • 

6-319 

6-222 

-0-097 

Pewter  .  • 

6-456 

6-664 

+  0-108 

Lead  ••• 

8-246 

7778 

-0^468 

The  difierences  existing  between  calculation  and  experiment  are 
▼ery  slight.  They  may  depend  upon  some  shght  difference  between 
the  dilatability  of  the  substances  examined  by  Lavoisier  and  La- 
vH»ee,  and  those  employed  by  Mr.  Dalton  in  his  experiments.  This 
n  the  more  likely^  because  errors  in  the  dilatation  are  very  mucli 
increased  by  the  smallness  of  the  divisor  with  which  they  are 
aflfected  in  the  expression  of  T;  but  as  the  slight  deviations  are 
generally  negative,  I  am  disposed  to  suspect  that  the  water  employed 
by  Mr.  Dalton,  at  least  in  some  of  his  experiments,  was  not  quite 
pure,  but  contained  a  small  quantity  of  salt^  which  sank  a  little  its 
maximum  of  condensation.  'Hiis  explains  why,  in  making  use  of 
^yc^ss^ls  the  dilatation  of  which  was  almost  insensible  as  stone  war^, 
•Mr^XWtdn  found  the  apparent  maximum  lower  than  the  ordinajv 


*  Nicbolion*!  Jonrua\|  x,  ^^, 


■Ihe 

1 
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term  of  the  true  maximum  once,  among  other  examples,  at  l-TS" 
R^  while  our  formula  for  pure  distilled  water  gives  the  true  maxU 
mum  at  2*74°  R.,  nearly  1°  higher  than  the  observatioo  of  Dalfcn. 
Mr.  Dalton  observed,  likewise,  that  in  his  vessels  the  water  stoat 
It  the  same  height  by  equal  changes  of  temperature  above  and 
tclow  that  which  corresponded  to  the  apparent  maximum  of  con- 
densation. This  is  another  consei^uence  of  our  formula.  The 
general  expression  of  the  apparent  dilatation  A^  in  these  low 
peraturea  is 

AT=(a-K)T+ST^  +  cT' 
and  calling  T*  the  temperature  of  the  apparent  maximum  of  «ff 
densation,  we  have  seen  that  this  temperature  was  given  by  the 
equation 

0=a-K  +  2iT'+3cT" 
Let  us  make  in  general 

T  =  T'  +  ( 

that  is  to  say,  let  us  reckon  the  temperatures  above  and  belowi 
apparent  maximum  of  condeasatioa.     Substituting  this  value 
in  At,  we  shall  have 

A^  =  (a  -  K)  T  +     &  T'*     +     c  T" 

+   (a  -  K)  (     +  Si  r  i  +  3c  T^  #       " 

+     c  l> 

The  first  line  is  constant :  it  is  the  value  of  tlie  dilatation  A^  at 
epoch  of  the  maximum  of  condensation.  We  will  represent  it  by 
/V-  The  second  tine  is  all  multiplied  by  the  first  power  of  t. 
When  we  unite  all  its  terms,  tlie  factor  of  I  isa  —  K  +  '2bT  + 
S  c  T",  and  thie  factor  is  null,  because  T'  is  determined  precisely 
so  as  to  render  it  null.     Hence  the  whole  expression  of  A^  becomes 

\  =  &,'  +  {b  +  3  cT}  t^  +  c  f 
We  have  seen  that  the  coefficient  c  is  very  small ;  for  we  have  c  = 
—  O-0O0OO002708.  Hence  if  we  extend  the  comparison  of  heighti 
to  20°  Reaumur  on  botli  sides  the  maximum,  we  shall  have  I  =x  ± 
20,  and  there  result  c  l^  t=  +0-0002166;  thatistosay,  that  this 
term  would  not  alter  the  statement  more  or  less  than  -raj'^-e  of  the 
whole  volume  of  the  water  at  0.  If  we  lake  t  =  10,  the  effect 
will  be  eight  times  less ;  so  iliat  unless  the  expcrtmcnta  be  almost 
laathemaiically  exact,  the  effect  of  this  term  will  not  be  perceived; 
but  if  we  neglect  it,  the  value  of  At  will  be  reduced  to 

\  =  V  +  {i  +  3  c  T'}  i» 
then  it  remains  the  same  when  I  has  equal  values  either  positivi 
negative.    Now  this  is  the  property  observed  by  Mr.  Dalton, 

The  same  philosopher  has  observed,  likewise,  the  quantity 
water  sinks  suddenly  in  vessels  of  different  kinds  when  plunged  into 

a  hot  liquid.     He  found  ihU  (\iianiiiy  to  vary  with  (hevessel,  and  to 

liiicrease  with  the  d\klaV\\il5  fA  vte  vt^sftV, 


^B 
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'Hence  he  properly  ooncladed  that  this  aubaidence  was  owing  to 
the  dilatation  of  the  vessel^  which,  condacting  heat  better  than 
water,  is  heated  socmer,  and  of  course  begins  to  dilate  first.  What 
proves  this  still  better  is,  that  the  amount  of  this  subsidence  is 
nearly  proportional  to  the  cubic  dilatation  of  the  substances  of 
whidi  the  vessels  are  composed.  The  pewter  vessel  alone  seems  to 
constitute  an  exception,  because  the  subsidence  indicated  is  a  little 
less  than  that  of  Imss,  whereas  it  ought  to  be  a  little  greater.  But 
if  this  be  not  a  typographical  error,  it  may  be  owing  to  the  great 
difficulty  of  making  such  delicate  observations,  and  of  measuring 
the  sudden  subsidence  of  the  water  before  it  has  acquired  aoy  sen- 
sible increase  of  heat.* 

I  shall  finish  these  researches  on  the  dilatation  of  liquids  hj 
pointing  out  a  process,  which  results  from  them,  and  wnich  ap- 
pears to  me  both  simple  and  exact,  for  measuring  the  different 
dilatations  of  sdid  bodies.  It  consists  in  observing  the .  apparent 
dilatation  of  a  liquid ;  for  example,  mercury,  in  vessek  composed 
of  the  substances  which  we  wish  to  try,  and  to  observe  always  be-r 
tween  two  constant  temperatures,  as,  for  example,  0^  and  80^ 
Reaumur.  This  apparent  dilatation  may  be  observed  with  facility 
as  accurately  as  we  please.  When  known  for  one  species  of  vessel 
of  which  K  is  the  cubic  dilatation,  we  shall  have  between  the  true 
and  apparent  dilatations  fr^  \f  the  equation 

^.{1  +  KT}  =  >x-KT 

which  gives 

For  another  kind  of  vessel  subjected  to  the  same  temperatures,  we 
shall  have,  in  the  same  manner, 

{1  +  V}TK'  =  Jt-  Ap, 

2r  will  remain  the  same,  because  the  same  liquid  was  employed. 
Subtracting  these  equations  from  each  other,  this  quantity  disap- 
pears, and  there  remains 

{1  +  V}  T  K'  -  {1  +  At}  T  I^  =  At  -  ^ 

from  which  we  obtain 

K' :.  K  +  i^l^^i^i^HL-Jili 

T{l  +  At'} 

In  the  present  state  of  science,  the  dilatation  of  the  metals  is 
known  sufficiently  to  enable  us  to  employ  them  to  calculate  the 
small  correction  dependant  on  K  in  the  second  member  of  the  pre- 
ceding equation,  llien  substituting  for  ^,  A^^  and  T,  their  oh* 
served  values,  we  shall  find  K^ «-  K.  The  accuracy  of  these  values 
will  be  so  much  the  greater  as  Aj.  and  A^./  are  observed  in  volumes, 
and  as  it  is  the  difference  of  the  cubic  dilatations  K^  —  K  which  is 
given  by  this  equation.    Perhaps  in  experimenting  on  the  most 

•  M.  Biot  di»es  not  appear  to  know  that  pewfer  it  not  Imi,  Init  an  aHay  oT  ti^ 
wHb  another  metal.  Its  eipontion  it  lets  thaa  that  of  brati,  bat  {reatcr  than  tlia^ 
•f  tin.    T. 
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dilatable  metals,  it  would  be  necentry  |o  jpresene  the  ton  M*^!^ 
tiooal  to  K*  T*,  which  we  neglected  at  the  bqpniii^g  of  uiivifiW^ 
aioir.    Ej^perimept  only  can  show  if  it  becomes  leonble.  :        v|i0i^ 

To  have  the  absolute' valpes  of  K  and  K'  b^  the  amaae  pioceH,m:  W 
must  koow  the  true  dilatation  3t  of  the  Bquid  which  we  em|dflf;:n 
We  will  obtain  it  by  observing  this  diiatatioii  in  a  ^  veaael  wbiot*  B^  tv 
not  dilatable ;  and  it  is  easy  to  construct  one  possened  of-  Ail  ^\  w 
perty,  namelyt  which  compensates  itself^  when  we  know  the  difr  u 
rence  of  tlie  dilatation  of  the  metals.  .  '     V 

I  conceive  that  this  process  will  afiord  an  exact  and  Aofit  In 
pdcthod  of  comparing  the  dilatation  of  mercury  with  that  of  tts  li 
metals  ;  which  is  the  only  thing  that  remains  to  be  done  to  enshit  |; 
us  to  bring  all  the  dilatations  to  the  air  thermometer^  which  b  the  | 
most  perfect  of  all ;  for  the  absolute  dilatations  of  the  metals  ifi- 
pcar  pcffectly  known  from  the  experiments  of  Lavoisi^  and  Lb- 
])|ace^  to  the  exactpcss  of  which  it  is  di$cult  to  conceive  that  vq 
thing  can  be  added,  -  , 

If  we  adopt  thein,  tliey  will  furnish  us  with  the  means  of  calca- 
latiiig  (be  true  dilatations  ojf  the  liquids  whep  we  know  their  apph 
rent  dilatatloq  in  vessels  of  knowp  dilatability.    To  find  the  lawsf 
these  last  relative  to  a  given  liquid^  we  must  begin  by  -  CQ0St|iictng 
a  thermometer  with  it,  an^  hermedcally  sealing  it.     It  mi)st  thea* 
be  compared  with  the  mercurial  thermometer.     The  coefficients  A, 
B,  and  Ct,  will  be  dctermioed  by  three  of  these  observations^  aad, 
we  will  see  if  all  the  others  are  comprehended  within  the  sanie  law. 
It  will  only  remain  to  determine  a  single  value  of  the  absolute  dila^^ 
tation  between  two  known  temperatures,  which  will  be  done  by 
yveighing;  and  with  tbe^  data  calculation  will  enable  us  to  deter- 
mine the  true  or  apparent  volume  of  the  liquid  at  any  tepaperaturq 
whatever. 

Additions  to  th^  preceding  Memoir. 

(Read  Aug.  13,  1813.) 

The  relations  which  I  have  established  in  the  preceding  memoir 
between  the  dilatations  of  different  liquids  and  the  degrees  of  the 
mercurial  thermometer,  are  independent  of  every  hypothesis.  They 
enable  us  to  determine  by  calculation  the  volume  of  each  liquid  at 
a  temperature  given  by  the  thfsrmometer ;  or  reciprocally  to  odco* 
late  the  temperaturei  fl]e  vo)ume  being  given.  This  is  all  that  ob- 
servation requires. 

The  dilatation  of  mereury  in  gla$s  is  taken  for  a  type,  to  wbi^t) 
all  the  others  are  refjprred.  We  may  equally  refer  the  variable 
volume  to  any  other  dilatation.  Its  absolute  values  would  remaiq 
t\\Q  same ;  but  the  forip  of  the  funptiop  expressing  it  would  change, 
This  is  yvhat  Mr.  Dalton  has  dpnfs  ip  his  Philosqiliical  Cbemistiyf 
This  skilful  philosopher  having  ^marked  that  the  dilatatiops  of 
water  increase  nearly  as  the  squares  of  the  temperatures,  reckoning 
from  the  maximum  of  condensation,  conceives  that  the  sanae  t^ii^ 
ought  to  hold  with  a\\  oiVi^i  Xvqjs^^SAi  \«\tf9^.  <:A\sv^\A^<a'  ^nmins 
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coulyiitidmig  their  change  of  volome;  and  that  if  this  law  ef  the 
square  does  not  bold  i^rotsly  withwater^  it  n  because  the  expan- 
sion of  the  meicnrial  tbcrmometer  ia  not- quite  prmortioDa!  to  tlio 
hettt.  He  conceived  the  idea  of  suhstitutiiig  for  this  Ihennometer 
an. ideal  thermometer,  which  -possesses  that  prope^y;  such,  for 
jexample^  as  we  may  conceive  it  in  an  air  thermometer.  He  sup« 
|Ki8e8  that  the  dilatation  of  mercury,  expressed  in  functions  of  the 
ideal  thermometer,  ought  equally  to  follow  the  law  of  the  squares, 
setting  out  from  the  point  of  congelation ;  and  he  tfiinlcs  that  in 
calculating  in  the  same  way  the  dibtations  of  all  other  liquids  by 
the  ideal  thermometer,  they  will  be  all  found  sulject  to  the  same 
Jjaw. 

This  hypothesis  gives  immediately  the  form  of  the  function  which 
ought  to  express  the  correspondence  between  the  mercurial  and  the 
ideal  thermometer.  Let  ns  conceive  these  two  thermometers  regu* 
lated  t«^etber  at  the  extreme  points  of  freezing  and  boiling  w^ter ; 
let  us  suppose,  likewise,  that  the  interval  between  these  two  points 
IS  divided  in  each  into  80  parts,  as  in  the  thermometer  of  Deluc. 
Then  if  we  plunge  the  two  instruments  into  the  same  liquid  bath  in 
whid)  the  first  will  mark  T  degrees,  and  the  second  /  ;  the  relation  ■ 
cf  T  to  i,  according  to  the  hypothesis,  will  of  necessity  be  of  this 
ionn:-^ 

since  it  must  set  out  from  a  maximum  from  which  it  varies  as  the 
i^oare  of  thfe  temperature.  Let  {t)  be  the  true  temperature  of  this 
ig^iaxiibum.   -  We  ought  then  to  have 

^  =  0,  or  fl'  +  2  y  (0  =  0 

B«U  as  tills  must  correspond  with  the  freezing  point  of  mercury,  foi 
which  « 

T  =  -  as^'R 

we  shall  have  likewise 

-  32  =5  i/ (0  +  i' (0* 
The  first  of  these  equations  gives 

Substituting  dib  value  in  the  second,  it  becomes 

The  two  thermometers  which  coincided  at  0^  must  coincide  like^ 
wise  at  8(r.    For  this  we  must  have  at  the  same  time 

T  =  80;  /  =  8Q 

This  gives  ]:h^  condition 

flT  +  80Z/«  I 

Tills  joined  to  the  preceding  detertnities  a  and  L  We  find  in  this 
itMUner  very  nearly 


-.  +  ^ 
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There  is  liltewiae  another  ralue  of  a',  but  it  is  not  admjiiiUe, 
because  it  would  make  T  diminish  when  t  increiues.  By  subtle 
tuting  these  values  in  the  general  expression  of  T,  we  t^tain 
T  =  (  +  ^1^  ('  +  Tir  i' 
This  formula  gives  the  correspondence  of  the  mercurial  thernw- 
ineter  with  the  ideal  thermometer  of  Dalton.  Accordiogly  the  re- 
mits deduced  from  it  are  the  same  as  those  which  that  skilful  philo 
■opher  has  given  in  his  Tables  of  Temperature,  p.  14.  The  first 
column  of  that  lable  contains  the  number  of  degrees  indicated  by 
the  ideal  thermometer,  which  Mr.  Daltoii  calls  true  temperaturt. 
The  corresponding  values  of  T  form  the  third  column  of  Mr. 
Dalton's  table,  supposing  the  degrees  of  Reaumur  which  we  have 
employed  to  be  converted  into  degrees  of  Fahrenheit.  The  next 
column  gives  the  same  degrees  T  affected  by  the  dilatation  of  die 
glass.  The  point  of  the  Ihermometric  scale  between  0°  and  80"  at 
which  T  differs  most  from  ( answers  to  f  =  40°,  which  ^ves  T  = 
34".  Hence  at  that  point  t  differs  G°  from  T,  Mr.  Dalton  fin^ 
for  this  difference  S-S",  probably  on  account  of  small  fractions  whidi 
we  neglected  in  resolving  the  value  of  i/  by  a^^roxiination  ;  apd 
perhaps  likewise  because  Mr.  Dalton  has  established  his  calculatioQi 
in  a  different  manner,  though  from  the  same  principles  as  we  have 
dbne. 

Now  that  this  hypothesis  is  reduced  to  its  simplest  terms,  a  reflec- 
tion naturally  suggests  itself,  and  it  is  this :  that  when  considered 
in  itself,  it  is  extremely  improbable,  because  it  gives  to  mercury  and 
all  liquids  a  true  maximum  of  condensation  fixed  at  their  point  of 
congelation.  The  annunciation  of  tlie  hypothesis  leading  to  an 
cspression  of  this  form: 

T  =  a'  /  +  i'  (^ 
T  has  necessarily  a  maximum  when 


d 


which  supposes  us  to  reckon  the  temperatures  f  setting  out  froH 


poj^l 


from  which  we  see  that  the  values  of  T  are  the  smallest  ^ 
jvhen  t'  is  null,  and  coutinually  increase  from  that  term,  at  leaslif 
A'  be  positive.    For  mercury,  for  example,  we  shall  have 


Consequently 
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:  Thasy  according  to  the  hypothecs  of  Mr.  Dalton,  the  commoa 
mfircarial  thennometer  can  never  rink  further  than  82^  Reaumur 
below  0^9  which  is  the  point  of  congelation  of  that  liquid ;  but  this 
b  qaite  contrary  to  experience ;  for  we  know  that  all  the  liquids 
hitherto  observed  may,  with  certain  precautions^  be  cooled  helow 
their  point  of  congelation  without  becoming  solid  ;  and  in  that  case 
Ichej  continue  to  follow  the  law  of  dilatation  belonging  to  them. 
Thus  water,  for  example,  dilates  equally  on  both  sides  of  its  maxi- 
mum, whether  heated  or  cooled,  10°  R.,  reckoning  from  that  point. 
And  olive  oil,  which  in  the  open  air  congeals  at  a  very  moderate 
cold,  may  be  cooled  down  to  — -  14°  Reaumur  without  ceasing  to  be 
liquid,  as  is  obvious  from  the  experiments  of  Deluc :  and  in  this 
state  it  continues  to  contract  according  to  the  same  law  that  it  fol- 
lowed in  other  parts  of  the  thermometric  scale,  because,  as  I  have 
shown,  that  law  excludes  it  from  a  maximum  of  condensation.  The 
same  holds  with  mercury,  as  is  shown  by  the  discussion  of  Mr. 
Clavendtsh  respecting  the  experiments  of  Hutchins  at  Hudson's 
Bay ;  for  it  results  from  that  discussion  that  mercury,  like  other  • 
liquids,  may  be  cooled  below  its  freezing  point  without  becoming 
sojidy  and  that  this  frequently  happened  in  the  experiments  of 
Hutchins ;  and  in  these  cases  the  mercury  continued  to  contract 
gradually  till  the  moment  of  solidification,  when  it  suddenly  under^ 
weiit  a  much  more  considerable  contraction.    All  these  results  are 
C9ntraiy  to  the  law  of  dilatatioji  supposed  by  Mr.  Dalton.     The 
SIMM  inconsistency  exists  with  respect  to  all  the  liquids  that  contract 
progressively  to  the  instant  of  their  solidification. 

If,  notwithstanding  these  physical  contradictions,  we  wish  to  exa- 
mine Dalton's  hypothesis  relative  to  the  expansion  of  water,  which- 
18  the  object  that  he  had  chiefly  in  view,  we  shall  find  that  it  cor- 
responds much  less  accurately  than  the  empyrical  law  deduced  from 
the  thermometrical  observations.   This  is  very  natural,  because  these 
observations  furnished  us  with  a  very  delicate  test,  on  which  our 
formulas  were  moulded.     It  is  obvious  that  a  slight  change  in  the 
thermometrical  scale,  such  as  that  resulting  from  Dalton's  hypo- 
(hesis,  between  0^  and  80^,  cannot  produce  a  considerable  effect 
upon  a  liquid  which  dilates  as  water  does  ;  and  this  will  be  the  less 
sensible,  as  Mr.  Dalton  has  in  some  measure  compensated  the 
excess  of  his  scale  of  true  temperatures,  by  the  excess  of  tempera- 
ture which  he  assigns  to  the  point  of  maximum  condensation ;  but 
the  error  may  become  greater  when  this  scale  is  applied  to  othei^' 
liquids,  the  dilatations  of  which  are  greater;    for  example,  to 
alcohol;  and  this  is  what  happens.  Mr.  Dalton  himself  has  acknow- 
ledged that  the  law  of  dilatation  deduced  from  his  hypothesis  Cannot- 
be  reconciled  to  the  thermometrical  observations  which  Deluc 'made" 
on  this  liquid,  especially  at  high  temperatures.    Struck^  With  this^ 
disagreement,  he  has  been  induced  to  call  in  question  the  accuracy 
of  these  observations ;  for,  says  he,  as  the  dilatation  of  alcohol  froni 
62^  to  80^  R.  must  have  been  conjectural,  it  is  possible  iheOL.  Peluc^ 
may  have  exaggerated  it;  but  tIieeSLperime'CiXi&  of  u^Vx^tccA^^^^^tt 
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philosophers  have  shown  long  ago  that  when  a  liquid  h  enclos 
a  clostt  vessel  it  is  capable  of  supporting  without  boiling  a  1 
higher  temperature  than  the  point  at  which  it  boils  in  the  open  air, 
knd  the  theory  of  Mr.  DalCon  on  the  rormatian  of  vapours  givt; 
satisfaclory  reason  for  this  fact.  Accordingly  alcohol  thermomet 
have  been  long  made  capable  of  bearing  the  heat  of  boiling  wu'.r 
We  see  from  our  formulas  that  the  dilatation  of  alcohol  in  iln, 
extreme  limiis,  instead  of  being  irregular,  continues  conformabir 
to  itself,  and  follows  the  same  law  at  the  temperature  of  boilioE 
water  as  at  10'  Reaumur  below  zero ;  only,  as  this  dilatation  is  Oiil 

Jiroportional  to  that  of  mercury,  ii  is  easy  to  conceive  that  its  abso- 
ute  value  is  not  the  same  in  difi'erent  parts  of  the  tliermometrical 
scale  tor  the  same  number  of  degrees  of  the  thermometer.  This  is 
strikingly  conllrmed  by  an  observation  of  Mr.  Dalton  himself  on  llie 
absolute  dilatation  of  alcohol  in  aglass  vessel  from  —  17*78°  R.to 
''  +  (J2'22°,  which  includes  an  interval  of  80°.  'Die  dilatation  in 
this  interval  ought  not  to  be  the  same  as  from  0  to  tiO.  lo  fac^  bj 
calculating  from  our  formula,  we  find 

From  0  to  —  17/8  the  true  dilatation    — 0-O2O9325 

From  0  to  +  62-22  the  true  diialalion    -f  O-OKlittfiG 

'  Difference   of   total  dilatation   from    —    17"78  to 

+  62-22  +o-ii28ayi 

'Substraciing  the  dilatation  of  the  glass  —  80  K, . . ,  0-0026^7^ 

We  have  the  apparent  dilatation O'l  102619 

The  value  found  by  J>alton  is 0*1 10 

It  is  exactly  the  same  with  ours  in  the  number  of  decimab  tbu 

he  has  retained.  This  conformation  of  our  formulas  is  so  much  the 
stronger,  as  no  determination  below  zero  entered  into  their  con- 
struction, though  I  afterwards  compared  ihem  with  the  experiments 
of  Deluc  made  at  —  10°  R.,  in  order  to  see  if  they  would  hold 
good  at  that  point. 
,  Mi.  Dahou  likewise  gives  us  a  confirmation  in  his  work  of  tlie 
value  wliich  I  have  ascribed  to  the  absolute  dilatation  of  water  be- 
tween the  temperatures  of  0  and  60°  R. ;  for  he  states  it  from  ex- 
periment at  00466,  precisely  as  I  had  deduced  it  from  the  thenao- 
mctrical  observations  of  Deluc,  combined  with  a  single  determina- 
tion of  the  weight  of  water  hyBlagden  and  Gilpin  at  the  tempera- 
ture of  30-22°. 

■  Saline  solutions  and  oils  having  very  different  dilatations  fiom 
water,  cannot  agree  with  the  hypothesis  of  Dalcon.  Accordingly, 
he  excludes  them  from  his  hypothesis,  which  he  confines  to  what  he 
calls  the  simple  liquids,  such  as  mercury  and  water,  which  are  the 
ones  that  agree  with  it  best,  though  it  is  inconsistent  with  the  phy- 
sical p'ropertiea  of  mercury.  Yet  we  have  seen  that  experimenii 
^ade  upon  the  most  complete  liquids,  the  oils,  saline  solutions,  mt.t- 
Inres  of  water  and  alcohol,  may  be  all  represented  by  oar  forraulaf, 
and  Jose  io  ihem  the'ic  i\p^Meu\.me^\i\OTWj,    ■V>«%At%i'«a \V\«sc  fcr- 
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•    ■ 

^ttlas  include  no  hypothesis^  and  are  deduced  solely  from  ohserva* 
^ponSf  it  seems  better  to  adhere  to  them,  and  to  refer  the  dilatation 
'it  other  liquids,  as  we  have  done,  to  that  of  mercury,  as  including 
the  first  three  powers  of  the  temperature  which  the  thermometer 
lodicates. 

M.  Laplace,  whose  views  in  physics  are  always  so  ingenious  and 
general,  nas  engaged  me  to  examine  whether  it  would  not  be  pos*. 
^ble.to  expunge  the  term  depending  on  the  cube  of  the  tempera* 
ture,  by  referring  all  the  dilatations  to  ap  ideal  thermometer,  such 
that  tlie  mercurial  thermometer  itself  should  be  expressed  in  a 
function  of  it  in  the  same  nmnner  by  a  simple  law  of  squares, 
reckoning  for  each  liquid  from  a  diflerent  point.    But  I  have  ascer* 
tained  that  this  agreement  is  not  general,  at  least  with  the  coeffi- 
cienta  which  I  have  obtained  ;  for  their  signs  change  for  the  diffe- 
rent.liquids  as  well  as  their  values,  so  that  it  would  be  impossible  to 
make  tne  term  depending  on  the  cube  of  the  temperature  to  disap- 
pear in  all  these  liquids,  by  any  single  supposition  respecting  the 
dilatation  of  mercury  in  a  function  of  an  ideal  thermometer.  Perhaps 
experiments  still  more  exact  than  those  virhich  I  have  used  may 
enable  us  hereafter  to  discover  a  more  simple  law ;  but  till  that  time 
ooBie,  the  formulas  which  I  have  given  will  supply  the  occasions  of 
observers. 


^MV 


Article  IV. 

On  the  Calculus  of  Variations.    Translated  from  Trahe  de  Calcul 
Integral,  par  Bossut.    By  Mr.  George  Harvey,  of  Plymouth. 

(To  Dr.  Thomson.) 

SIR, 

Thr  following  exposition  of  the  theorv  of  variations  is  translated 
from  the  Calcul  Integral  of  Bossut.  I  snould  not  request  its  inseN 
tioQ  in  your  Annals,  did  I  not  conceive  that  its  publication  would 
be  found  eminently  beneficial  to  the  young  mathematician. 

I  am,  Sir,  your  humble  servant, 

Plymimtk,  Jprtl  «6,  18lT.  GkorGB  Harvet. 

Let  there  be  any  function  whatever,  composed  of  constant  and 
variable  quantities^  which  changes  its  value  either  by  the  increase 
of  decrease  of  one  or  more  of  the  elements  which  it  contains.  It 
will  therefore  undergo  a  variation;  and  the  method  of  determinin|p 
this  variation  is  denominated  the  calcidus  of  variations. 

The  variation  of  a  function  is  designated  by  the  Gjreek  letter  2,  in 
the  same  way  as  the  differential  is  oenoted  by  the  Roman  letter  d/ 
and  the  funaamental  rules  of  the  calculus  of  variations  rest  on  thci 
same  principles  as  those  of  the  differential  calculus;  but  it  is  neces^ 


446  On  the  Calculus  of  Variaiims.    ■  [SvoX^ 

tsry  not  to  conlbund  a  variation  with  a  differential.  An  elemeniif)  li* 
, example  will  exhibit  the  proper  distinclicm  between  these  two  dl-  K 
pitrtnieDts  of  anRlysis.  ^  ' 

.  (PI.  LiXVII.  Fig.  y.)  Let  y^  =  ax  represent  the  equation  oft 
parabola  A  M,  referred  to  tlie  rectangular  co-ordinates  A  P  («), 
P  JVI  {y),  and  of  which  the  parameteT  is  a.  By  dmwing  p  m  iodt 
finitely  near  to  P  M,  and  M  r  parallel  to  the  a^iis  A  V,  the  eleDBDI 
F  p  or  M  r  will  represent  the  differential  [d  x)  of  the  ahsciaa,  aid 
the  element  rm  the  differential  [dy)  of  the  ordinate.  The  relatim 
iif  thcdiHerentiaU  ^^e,  dy,  is  found  byditferentiating  the  etfuatioi 

y'  =  ax,  which  gives  -ydy  =  adx;  oi  dy  =  -^—  ^  —7 — ■ 

In  the  next  place,  let  it  be  conceived  that  the  equation  y*  ss  sx 
varies  by  the  indefinitely  small  increase  J  a  of  the  paramefer  B, 
-which  is  one  of  its  etemenis ;  and  let  a  second  parabola  A  N  be 
constructed,  which  has  a  +  J  a  for  it?  parameter.  Then  by  sup- 
posing, firat,  that  the  abscissa  A  P  remain*  the  same  for  both  pats- 
bolas,  it  is  manifest  that  the  ordinate  PN,  of  the  parabola  AN, 
will  he  represented  by  the  primitive  ordinate  P  M  increased  bf  Ae 
element  M  N,  and  will  therefore  represent  the  variation  whim  Ac 
-ordinate  P  JM  receives,  in  consequence  of  the  variation  of  Ae 
parameter  □. 

^  By  representing,  therefore,  the  var'ialhn  of  y  by  iy,  as  ihat'Af 
*«  is  by  $^  a,  it  is  neccE'S.iry,  in  order  to  form  the  eqtiatioo  of  ti>e 
.parabola  A  N,  to  substitute  y  +  ^y  for  y,  and  a  +  ^  n  for  <z  in  ^ 
equation  v"  =  i.r,  which  gives  [y  +  ly)"  =  x  (n  +  a" a).  Sub- 
tracting the  primitive  equation  y"^  =  a  x  from  the  preceding  equa- 
tion, and  neglecting  the  variations  of  the  second  order,  as  in  the 

theory  of  differentials,  wc  shall  have  2j/iy  =  x^a,  or  Jy  =  -^ 
— ,  an  equation  which  exhibits  the  relation  of  the  varia- 

iiovs  ^a,  Sy. 

2.  If  the  abscissa  APbe  increased  by  the  clement  Vpfjtx),  the 
corresponding  ordinate  of  the  parabola  A  N  will  be  9  n,  »hA  the 
element  s  n  will  represent  the  variation  of  the  primitive  ordinate 
P  M.     To  find  the  equation  which  espresses  the  relation  of  the 

■variatiom  Jn,  ^x,  Jy,  in  the  equation  y- ■=  ax,  let  y  +  Jy  be 
substituted  for  y,  a:  +  J.r  for  a:,  and  a  +  3*0  for  «,  and  wa  shall 
liave  ^  +  J  y)"  ==  (a  +  ^  fl)  (a-  +  5  a) ;  from  whieh  subtractiD^ 
the  fH'imitive  equation  y'  =  a  j^,  and  ueglecting  the  variations  of 
the  seermdordsr,  we  then  have  iy^y  =  x^a  +  ai  x%  and  tbcre- 

_         .  xi  a  ■*■  a'i  X  X  3  a  -i-  a  i  X  .  .•  ■ 

tore  a  y  = 5 =  — ^~^~~ —  •  ^°  espression  of  the  value 

of  tlve  actual  variation  i  n  of  the  ordinate. 

3.  Scholium  I. — In  this  example,  and  indeed  in  oil  otlien  of  ■ 
Hilar  nature,  the  parameter  a,  and  its  variation  iof  t 
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Ibr  the  whole  extent  of  the  two  perabolat,  whilst  the  eo-ordinates 
A  P  {x)  and  P  M  (y)  coDtiDually  change.  The  changes  relative  to 
the  saiAe  parabola  are  related  to  j>iFFSRKNTiAi;iS ;  while  those 
^ohich  resuufrom  the  passage  of  one  parabola  to  another  are  related 

ii»  TARI ATIOKS.  * 

Each  of  the  variations  i  a,  ix^  ly^  may  be  taken  arbitrtrily : 
Am,  for  example,  we  may  suppose  ia^  dx;  but  when  this  con- 
dition u  once  made,  the  values  of  the  other  variations  are  subor- 
dinate to  it ;  and  it  is  not  allowed  afterwards  to  make  ^y  ss  dy^  or 

4.  Scholium  II. — ^There  is  no  particular  difficulty  in  determin- 
ing the  variations  of  all  orders  of  algebraic,  exponential,  and  c^- 
cidar  functions.  -  To  obtain  the  iHoriatwn  of  a  function,  it  is  merely 
necessary  to  write  i  in  place  of  d,  the  symbol  of  differentiation; 
and  in  this  lespect  the  calculus  of  variations  corresponds  with  the 
diflferential  calculus.  But  the  principles  of  the  differential  calculus 
fixe  not  suflkienty  when  it  is  required  to  determine  the  variatkms 
of  functions,  which  contain  the  signs  of  integratioup  when  those 
fOtcgrations  are  not  capaUe  of  being  effected.  For  example,  kt 
y  V  ^  i;  be  an  expression  in  which  V  is  a  given  function  of  j^  y,  x, 
&c.  and  constant  quantities;  we  differentiate  by  omitting  the 
symbol  f,  which  eives  Y  dxhr  the  differential ;  but  the  expression 
of  the  variation  1/V  £^x  is  very  different.  Now  the  principal 
idgect  of  the  calculus  of  variations  is  to  determine  the  variations  of 
integral  foTtnuloe  of  this  species;  and  we  proceed,  therefore,  to 
establish  the  principles  which  ought  to  serve  as  the  basis  of  this  de- 
partment of  analysb. 

FIBST  PHINCIPLB* 

The  variation  of  a  differential  is  equal  to  the  differential  of  the 
variation,  and  reciprocally;  that  is  to  say,  i{dTl)  =  d  i^TL). 

For  let  it  be  supposed  that  the  variable  function  II  represents  the 
ordinate  of  a  curve  ;  this  ordinate  changes  by  differentials  in  the 
saane  curve ;  but  by  variations  in  passing  from  the  proposed  curve  to 
smother  indefinilely  near  to  it.  Let  H^be  the  consecutive  value  to 
n,  for  the  first  curve,  and  consequently  11^  as  II  +  dn>  or  ct  II  as 
n^  —  n.  Taking  the  variations  of  this  last  equation,  it  will  become 
i(dll)  ss  ilV  "-  in.  But  since n  and  11^ are  consecutive  quan-r 
titles  in  the  series  of  II,  we  may  regard  3^11,3'  11^  as  consecutive 
r^uantities  in  the  series  of  ^H;  stfthot  ^11'  as  ^n  +  ^(^11);  or 
dCill)  ^  ili^  --  i U.  Thus  by  equating  these  two  values  of 
>  IT  -  J  n,  there  will  arise  i(dU)^  d  (J  H). 

Corollary. — If,  therefore,  a  function  containing  any  number 
of  ^Ts  and  ^s,  which  affect  the  same  variable,  we  ma|y  niahe  these 
characteristics  change  place  at  pleasure ;  for  we  have  found  S'  (cHI) 
=-:  d  (?  n) ;  consequently  i  (d*  U)  =  d  {i  {d  U))  =  d«  (J  n) ;  and 
>(cPn)  =:d(>d«n)=  d^{idll)  =  eP(?n);  &c.&c. 

*  This  remark  is  important  to  the  stodent 
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SECOND   PRINCIPLE. 

The  variation  of  an  integral  formuk  is  equal  to  the  inteffrald 
the  variafion  of  its  differential;  that  is  to  say,  J  (/I)  =  f^i)* 

'  Let /I  =  z,  and  consequently  i  ;£s  dz;  hence  by  taking  the 
variations  i^zs  ffdz)  =::  a  {j^z).  Integrating  this  last  equatkn, 
we  shall  have  /(j|)  =  ?«  =  J(/|). 

Ck>ROLLARY. — ^Therefore  in  repeated  integrations  we  may  change 
the  signs  /  and  8^  at  pleasure ;  for  we  have  found  }(/£)=:  /(^l); 
therefore  J  (//I)  =:/(J/l)  =//(J|)- 

Similarly  J  (///I)  =/(»//!)  =//(>/!)  =///(»!),  &a 

PROBLEM. 

To  determine  the  variation  of  any  indefinite  integral  formula 
/n  d  a: : — 

Whatever  the  function  11  may  be,  we  have  always  by  the  second 
principle  J (/nrfx)  =/J(ndx)}  huti{ndx)  =  dx^U  + 
Tlfdx;  and  the  first  principle  gives  ^{dx)  =  (/  (S'  11) ;  therefore 
J/n  dai^fdxiU  +  /n  d  J  X.  But  by  the  method  of  inte- 
grating by  parts,*  the  last  term  /n  rf  Jo:  =  n  Jo?  —  fd  U  tx; 
and  therefore  by  substitution  ifIldx:==Tlix  +  Cd  a;  J 11  — 
fdXVlx;  orJ/nJa;  =  11  Ja:  +/(dj;Jn  —  dllSjc). 


Article  V. 

Determination  of  the  Thickness  of  Wall  necessary  to  support  a  given 

Arch.    By  Mr.  James  Adams. 

(To  Dr.  Thomson*) 

8IR»  StoMhouse^  April  20,  I81t. 

If  in  your  opinion  the  following  question  and  solutions  merit  a 
place  in  the  Annals  of  Philosophy^  yoor  inserting  them  therein 
will  much  oblige  your  humble  servant^ 

James  Adams. 

The  Question. 

A  B  H  D  (PL  LXVII.  Fig.  9)  represent  a  Vertical  section  of  half  a 
brick  arch  and  work  over  its  top,  and  D  £  F  G  a  vertical  section  d 
the  perpendicular  side  wall  of  brick  also,  the  slope  E  H  being 
parallel  to  the  chord  A  B ;  the  imgle  B  A  O  =  30%  semi-span 

♦  since  by  the  theory  of  differentials  d.xy^xyi-^ydx^  iotegratiif  aad 
transposing,  it  becomes  /jf  if  y  =^xy'-fydxp  which  Is  t|ie  geMral  fonftBla 
t^T  intef  rating  by  parts. 
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iQL  O  =  7  feet,  height  A  G  =  10  feet,  line  R  S  =  12*8  feet,  M 
B  H  =  A  D  =^  2*^b  feet ;  from  hence  it  is  required  to  find  the 
thickness  of  the  wall  F  G  necessary  to  suppcnrt  the  said  arch  and 
work  on  its  top. 

The  data  in  the  question  are  collected  from  a  building  that  fell 
just  as  completed. 

First  Solution. 

Let  R  (Fig.  10)*  represent  the  centre  of  the  space  ABHD  and 
I  the  centre  of  the  arc  AB;  draw  KL  perpendicular,  and  IP 
parallel  to  A  O ;  join  I K,  and  draw  K  N  peipendicular  thereto; 
<draw L M,  FN,  parallel  to  I  K,  and  K Q  parallel  to  A O.  Then 
if  K  L  represent  me  area  A  B  H  D,  K  M  will  represent  the  force 
jacting  at  N,  at  right  angles  to  F  N,  and  by  the  similar  trianglep 
I K 1%  K  L  M,  C  K  Q,  and  C  F  N,  we  have,  after  making 

KL =  3*8        Feet 

OI  =  OB    =  4-0414  Ditto 

KP =r  7-8414  Ditto  =»  a 

IP=OL =3*4     '  Ditto  =  J 

IK* ?=  a«  +  i«Ditto  =?  c* 

KT  =  L A    =3-6        Ditto  =  d 

AreaABHD    ......  =^13-333    Ditto  =  m 

FQ  =  GA+  AT..  =13-7        Ditto  =/ 

RS =al2-8        Ditto  =  g 

QT  =  FG =  X  Ditto 

KQ  =  KT  +TQ  ..  =.rf  +  X  Ditto 

IK:IP::LK:KM  ==  ^JLL£=  i:|i 
KP:PI::KQ:QC-:^%^  =  i^ 

A.  Jr  a 

F  O  -  O  C  =  F  c  = /- iiiji^  =  i^^-ii^-i^ 


mf-  id+  «)  » 
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llien,  per  mechanics, 
RS  X  FG  x^FG  =  FN  X  KM;  thatis, 

S--  =  -^ — ^ —  X  —  .•.  x«  +  ——x=z  laf-'hd)'—^. 

In  numbers  or*  +  •3297  x  =3  9*23074  •*. «  ?=  2*878  feet,  the  re- 
qi&red  thickness  according  to  this  solqtio%..    ^  . 

«  The  centre  of  gravity.  K  wai  found  as  follows :  I  constructed  the  mixed  lined 
«pace  ABHD  very  accurately  to  a  large  scale,  fad  subdivided  it  by  lines  draws 
parallel  to  B  H,  equidistant  from  each  otber^  and  one  foot  apart ;  then  found 
feomecrically  the  centre  of  gravity  of  each  subdivision,  b^  coniidaring  thcm.iM  so 
many  trapeziums.    From  the  same  scale,  a»i  ffon  the  conid^  "  'fwients, 

I  found  O  L  «  3-4  feet,  and  L  K  =>  3*8  feet.  '  .        ' 

Vol.  IX.  N^VI,  2  F 
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Caro/fery-— When  F  N  =  R  S,  then  F  G  =  v^  2  K  M  =  V 

T^  =   '^  '  -  8-546:1         ^  *2^'   *^- 

Second  Solution^ 

If  F  L9  as  before^  represent  the  area  A  B  H  P^  LA  will  denote 
the  force  acting  at  Aj  at  right  angles  to  A  G,  and  is  thus  deter- 
mined.   K  L :  L  A  ;:  m  ;  — |^-r- —  s=  horizontal  force  acting  at  A. 

Then^  per  mechanics, 
RS  X  FG  X  iFG  =  AG  X  2^  .-.  FG  r=  ^/  ^"'^I'^'t^ 

In  numbers,  F  G  «  ^/ -— — — xs  4*4426  feet,  the 

required  thickness  according  to  this  solution. 

Corollary.— When  A  L  =  L  K,  thep  F  G/«  ^  ?  \^/  ^  = 

,  fiO  X  ]3'9S3 
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;=  4*5643  feet. 


The  thickness  of  the  wall  alluded  to  in  the  question  was  three 
feet  and  two  inches. 

Hence  it  appears  that  the  thickness  2*8.78  feet,,  as  (determined  hj 
the  first. solution,  would  not  have  been  sufficient  to  msi$t  the  iorca 
of  the  arch;  but  if  the  walls  had  been  made  4'4426  feet  thick,  as 
determined  by  the  second  solution,  I  am  of  opinion  the  failure 
would  not  have  happened.  Notwithstanding  the  second  solution 
gives  a  thickness  for  the  walls  the  most  likely  to  ensure  stability  it 
the  present  instance,  it  must  not  be  understood  that  this  method  is 
preferable  to  the  former  in  all  cases ;  for  when  the  extradoa  is  Iwri- 
zontaly  Dr.  Button,  on  referring  to  the  principles  contained  in  the 
jfirst  solution,  makes  the  folbwing  remark  : — 

**  It  may  be  presumed  that  this  theorem  brings  out  the  thickness 
of  the  piers  very  near  the  truth,  and  very  near  what  would  be 
allowed  in  practice  by  the  best  practical  engineers,  as  may  be 
gathered  firom  a  comparison  of  the  two  cases  of  Westminster  and 
Blackfriars  Bridges;  in  the  former  of  which  the  centre  arch  is  a 
semicircle  of  76  feet  span  and  17  feet  thickness  of  piers ;  and  in  the 
latter  it  is  a  semieUipse  of  100  feet  span,  and  40  feet  in  height,  and 
19  feet  thickness  of  piers."'    (Dr.  Button's  Tracts,  vol.  i.  p.  81.) 

2-8-^  notwidely  f  2-878^ 

000  I  as  herein  stated. 

oooj 


f  14*^       f  2-8^  not  widely  f  2- 
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Article  VI. 

On  a  Preparation  of  Cinchona,     By  C.   Jobnsoo^   one  of  the 

Surgeons  to  the  Lancaster  Dispensary. 

(To  Dr,  Thomson.) 

SIR, 

One  would  suppose  that  Count  Rumford's  elaborate  essay  on  the 
subject  of  coffee  would  at  least  have  brought  his  elegant  apparatus 
fur  preparing  that  beverage  into  the  shops  of  those  who  manufacture 
such  articles  for  sale ;  but  none  could  be  procured  in  London  by 
one  of  my  friends^  who  made  the  proper  inquiries  with  great  dili* 
gence. 

I  have  for  some  time  adopted  this  excellent  method  of  making 
coffee^  and  extended  its  application  to  Peruvian  bark.  Several 
medical  friends  to  whom  I  have  shown  this  infusion  (or  rather  per- 
haps  perfusion)  of  cinchona  have  readily  adopted  it,  and  requested 
me  to  render  more  public  what  they  think  an  improvement  on 
pharmacy. 

The  machine  I  use  is  similar  to  one  made  several  years  ago  by 
Edmund  Loyd  and  Co.  1 J8,  Strand ;  and  does  not  differ  essentially 
fttmi  any  of  those  described  in  Count  Rumford's  18th  essay,  and  in 
the  Repertory  of  Arts  for  April  and  May,  1813. 

Peruvian  bark  pounded  and  sifted  through  a  wire  sieve  is  placed 
10  the:  strainer  of  this  apparatus,  and  boiling  water  is  poured  upon 
it  in  successive  portions.  When  about  a  quart  of  water  has  beeo 
thus  passed  through  an  ounce  of  cinchona,  it  forms  a  beautiful^ 
clear  solution  of  all  that  water  can  extract,  and  strongly  exhibiting 
the  sensible  properties  of  cinchona. 

Dr.  Duncan,  jun.  has  long  ago  suggested  that  the  precipitato 
which  decoction  of  bark  deposits  on  cooling  may  prove  an  useful 
and  compendious  medicine.  This  suggestion  seems  well  founded^ 
and  deserves  the  trial.  Those  inclined  to  examine  this  matter  may 
obtain  a  very  abundant  supply  on  cooling  the  strong  infusion  which 
first  runs  off. 

A  little  reflection  on  the  chemical  properties  of  cinchona,  and  a 
comparison  of  the  infusion  and  decoction  as  usually  prepared  with 
the  infusion  just  described  will  convince  your  readers  that  the  last 
preparation  must  afford  an  useful  and  efficient  medicine.  The  savins 
effected  in  this  way  will  be  a  small  matter  of  consideration  with 
medical  practitioners  as  far  as  their  interest  only  is  concerned ;  but 
in  dispensaries,  infirmaries,  and  the  public  service,  no  item  of  ex- 
pense is  unimportant :  and  since  on  some  occasions  a  scanty  supply 
of  cinchona  has  been  felt  as  a  national  calamity,  it  becomes  a  duty 
to  prevent  a  wasteful  consumption  of  this  valuable  remedy.  On 
this  account  I  mention  that  in  the  Lam  '  '*c  Dispensary  this 

2  F  2 
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method  is  found  to  afford  a  better  preparation  than  wa$  foroKi^ 
obtained  from  twice  the  quantity  of  cinchona. 

The  stratum  of  bark  should  be  of  such  a  thickness  that  the  wUa 
may  neither  pass  through  too  slowly  nor  too  rapidly.  I  have  found 
a  strainer  of  two  inches^  three  inches,  or  four  inches  diameter,  moft 
suitable  for  ^  oz.^  1  oz.,  or  2  oz«  of  cinchona. 

I  remaiui  Sir,  your  obedient  servant, 

Lancaster y  April  15,  1817.  C.   JoHNSOlT. 


Article  VII. 


Abstract  of  a  Memoir  entitled  Examinalion  of  sofne  Minenik 
found  in  the  Neighbourhood  of  Faklun,  and  of  their  Sittiaiiau 
By  J.  G.  Gahn,  J.  Berzelius,  C.  Wallman,  and  H.  P.  'Eggtm. 
Inserted  in  the  fifth  Volume  of  the  Af handlingar  i  Fysik,  Kemi 
och  Mineralogi,* 

The  neighbourhood  of  Fahlun  being  remarkable  for  the  great 
▼ariety  of  uncommon  minerals  which  have  been  found  in  it.  Mesas. 
Gahn,  Berzelius,  Wallman,  and  Eggertz,  undertook  to  examine 
them,  both  in  a  mineralogical  and  geognostic  point  of  view ;  anj 
in  the  cxcui-sions  which  they  made  last  summer  for  that  purpose 
their  attention  was  fixed  chiefly  on  the  excavations  at  Finbo. 

While  analyzing  the  deuto-fluate  of  ceriumj  and  the  double 
fluate  of  cerium  and  yttria,  Berzelius  found  in  them  a  new  earth, 
which  he  had  extracted  the  preceding  year  from  the  gadolinite  of 
Korarvet,  but  in  too  small  quantity  to  be  able  at  that  time  to  deter- 
mine its  properties  with  the  requisite  precision.  I  shall  extract  from 
the  memoir  in  question  every  thing  that  concerns  the  new  earth. 

Minerals  in  which  the  new  Earth  is  founds 

The  neutral  deuto-fluate  of  cerium  of  Finbo  is  of  a  deeper  red 
than  that  of  Broddbo.  It  is  sometimes  found  crystallized  in  mr 
sided  prisms,  the  length  of  which  exceeds  the  breadth,  sometimes 
in  plates  more  or  less  thin,  and  sometimes  in  irregular  amorphous 
masses.  It  is  imbc'ldcd  in  a  rock  composed  of  albite,  quairtz,  and 
mica,  and  is  accompanied  by  emeralds  and  yttro-tanUuite ;  but  it 
occurs  so  sparingly  that  all  the  specimens  whiph  we  found  weic 
hardly  sufficient  for  a  single  analysis.  I  satisfied  myself,  therefore, 
with  asceitalning  by  small  experiments  that  it  is  a  neutral  fluate  <^ 
cerium  ;  and  by  means  of  the  blow-pipe  I  have  satisfied  myself  that 

».  Thii  volame  has  not  yet  been  pablished.  For  the  present  abstract  I  am  ib- 
debted  to  the  Chevalier  d'Ohsson,  who  kiudiy  translated  it  from  \he  Swcdiili 
nrigioal^  of  which  he  was  possessed  of  a  copy,— -T. 
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its  deq)er  colour  id  owing  to  the  presence  of  a  greater  proportion  of 
manganese. 

Tlie  rarest  variety  is  that  which  is  amorphous^  and  presents  no 
marks  of  crystallization.  Some  of  the  experiments  made  upon  it 
deserve  to  be  stated  here^  though  they  cannot  be  considered  as  ex- 
hibiting an  exact  analysis. 

A.  Forty-eight  parts  of  it  being  reduced  to  an  impalpable  powder, 
and  calcined  in  a  red  heat,  were  submitted  to  the  action  of  concen- 
trated sulphuric  acid,  which  occasioned  the  separation  of  the  fluoric 
acid  gas,  and  converted  the  mass  into  a  semiliquid  substance  of  a 
fine  deep  brown  colour;  After  two  hours'  digestion  it  was  brought 
in  contact  with  a  little  water,  which  occasioned  a  slight  muddiness. 
The  yellow  liquid  was  decanted  off,  and  mixed  with  hot  water, 
which  occasioned  still  greater  opacity.  The  precipitate,  being  col- 
lected on  the  same  filter  as  the  undissolved  portion,  and  being 
washed  and  heated  to  redness,  weighed  9*6  parts. 

B.  The  liquid  was  mixed  with  sulphate  of  potash  till  the  whole 
of  the  cerium  separated.  When  properly  washed  and  dried,  the 
oxide  of  cerium  obtained  weighed  26*3  parts. 

C.  The  solution  was  then  treated  with  amnionia.  The  resulting 
precipitate  weighed,  after  calcination,  1*525  parts;  and  I  found  by 
an  examination  which  I  conceive  it  to  be  unnecessary  to  state  sepa- 
rately, a  mixture  of  yttria,  alumina,  oxide  of  manganese,  and 
silica. 

D.  The  S*.&  parts  that  had  not  been  dissolved  by  sulphuric  acid 
were  digested  at  the  temperature  of  boiling  water  in  muriatic  acid, 
which  dissolved  them  with  the  exception  of  2*5  parts,  which  wer^ 
rilica  mixed  with  a  trace  of  proto-fluate  of  cerium. 

El  The  muriatic  solution  was  mixed  with  caustic  ammonia.  The 
precipitate,  being  thrown  upon  a  filter,  was  well  washed,  and  dis- 
solved while  still  moist  in  nitric  acid ;  and  this  solution  was  left  to 
evaporate  spontaneously  in  a  warm  place^  It  {)roduced  a  gummy 
mass,  deliquescing  in  the  air,  which,  being  dissolved  in  a«  greater 
quantity  of  water,  and  boiled,  let  fall  a  white  gelatinous  precipitate, 
which  was  collected  on  the  filter^  It  weighed  three  parts.  Caustic 
ammonia,  being  mixed  with  the  remaining  solution,  precipitated 
oxide  of  cerium,  which  still  contained  a  portion  of  the  earth  preci- 
pitated by  boiling.  I  shall  describe  below  the  experiments  made  on 
this  earth. 

The  analysis,  then>  had  assigned  oxide  of  cerium  as  the  principal 
substance,  and  had  given  the  total  quantity  of  37'4  of  solid  matter. 
The  loss,  amounting  to  10*6,  greatly  exceeds  the  quantity  of  fluoric 
acid  which  was  requisite  to  saturate  the  different  bases.  This  excess 
(rf  loss  is  no  doubt  owing  to  the  fluoric  acid  having  carried  off  with 
it  a  portion  of  silica,  which  in  all  probability  was  only  mechanically 
mixed,  as  it  is  in  the  minerals  which  I  j*   '*      ^ntion  immediately. 

Double  Fluate  of  Cerium  and  YUritu  lion  earthy  mineral 

found  at  Finbo  which  is  much  mdi^  than  the  neutral 

fluates  and  subflaates  urn }  btt(  i  om  ^:xsi^^^  ^^  ^^ 
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ft  pea.   Its  most  usual  colour  is  pale  red,  Bimilar  to  that  of  a  mixlsit  1 
of  carmine  and  white  tend  j  but  it  is  sometimes  white,  or  deep  ni, 
or  nearly  yellow.    It  is  go  soft  that  it  may  be  easily  scratched  by  the 
pail,  and  it  may  be  easily  detached  from  its  matrix  by  the  fingen- 
It  then  leaves  a  rough  irregular  cavity, 

This  mideral  occurs  likewise  in  irregular  amorphous  masses  of  t 
reddish- brown  colour,  sometimes  separate,  sometimes  surrouadiog 
gadolinite,  or  mixed  with  it  so  as  to  appear  a  part  of  it.  It  never 
shows  any  tendency  to  assume  a  regular  figure,  or  a  crystalliu 
texture. 

I  have  made  several  analyses  of  this  mineral,  which  have  all  giwa 
difterent  results;  which  shows  that  the  relative  quantities  of  its  con- 
stituent parts  are  very  variable. 

While  analyzing  a  specimen  of  this  mineral,  which  did  not  dife 
in  its  external  api>earance  from  other  specimens,  I  found  a  bot 
quantity  of  the  same  earth  which  had  been  extracted  from  Ae 
amorphous  neutral  deuto-fluate  of  cerium.  I  slialt  state  brieflyths 
experiment. 

Twenty-two  paris  of  the  pulverized  mineral  were  treated  with 
sulphuric  acid,  which  decomposed  it,  with  the  exception  of  S'5 
parts.  The  solutbn  was  mixed  with  sulphate  of  potash,  to  se'paiaU 
the  aside  of  cerium.  It  weighed  two  parts.  1  then  added  cauitic 
ibnmooia.  The  precipitate  which  fell,  being  heated  to  redness, 
weighed  15'5  parts.  I  poured  muriatic  acid  on  it,  which  readily 
dissolved  a  portion  of  it.  The  residue  was  only  dissolved  by  means 
of  a  long  digestion.  The  liquid  was  evaporated  to  dryness  by  meani 
of  a  gentle  heat,  in  order  to  drive  off  the  excess  of  acid.  I  then 
poured  water  over  it,  which  dissolved  the  muriate  of  yttria.  The 
wsidue  was  dissolved  in  muriatic  acid,  and  the  liquid  was  saturated 
by  caustic  ammonia  as  accurately  as  passible.  I  then  added  water, 
and  caused  it  to  boil,  A  while  gelatinous  precipitate  tell,  which  wv 
collected  on  the  filter.  The  liquor  that  passed  through  the  filter  wat 
agaiu  saturated  by  caustic  ammonia,  and  heated  to  ebullition,  which 
occasioned  the  precipitation  of  a  new  portion  of  the  same  eanh- 
When  washed  and  slightly  dried,  it  weighed  teven  parts.  In  the  3'3 
parts  of  yttria  separated  from  the  15*5  parts  I  found,  by  means  of 
caustic  potash,  a  small  quantity  of  alumina;  the  weight  of  which, 
k>wever,  I  did  not  exactly  determine. 

Particular  Examination  of  the  new  Earth. 
While  I  was  examining  the  composition  of  gadolinite  during  iIm 
nimmer  of  1815,  1  obtained  in  one  of  my  analyses  a  peculiar  s«k 
Itoice,  amounting  to  30  per  cent,  of  the  weight  of  the  minen), 
sod  which  possessed  properties  different  from  the  other  earths,  h 
was  absolutely  similar  to  the  substance  just  found  at  Finbo,  ll  was 
separated  from  gadolinite  in  the  followmg  manner ; — The  miocral 
Saving  been  dissolved  in  nitro-muriatic  acid,  the  filtered  adutiffli 
was  saturated  by  caustic  ammonia,  and  precipitated  by  socctoate  of 
ammonia,  having  a  sWgXites.cc^oiwvi.  TVfcXitifiKs'wxa^  filtered, 
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I  mixed  it  with  sulphate  of  potash,  which  occasioned  a  precipitate, 
Sefore  separating  the  yttria,  I  wished  to  prevent  the  oxide  of  man- 
ganese from  being  deposited  along  with  it.  For  this  purpose  I  fil- 
tered into  the  liquid  a  boiling  solution  of  muriate  of  ammonia,  in 
order  to  form  a  double  salt  composed  of  muriate  of  ammonia  and 
proto-muriate  of  manganese,  which  would  prevent  this  last  oxide 
from  being  precipitated  by  the  ammonia.  The  consequence  was  a 
bulky  white  deposite.  I  continued  ro  pour  in  the  salt  till  all  precipi- 
tation was  at  an  end.  The  precipitate  was  thrown  upon  a  filter, 
washed,  and  dried.  Perceiving  that  it  was  a  substance  different 
fiom  any  which  I  expected  to  find  in  gadolinite,  I  wished  to  prepare 
a  greater  quantity  of  it.  But  though  I  endeavoured  with  the  greatest 
care  to  ascertain  all  the  external  differences  which  the  specinoens  of 
gadolinite  from  Korarvet  exhibited,  and  examined  each  of  them 
aeparately,  I  could  not  obtain  the  smallest  trace  of  the  substance^ 
though  I  had  fallen  upon  pretty  correct  methods  of  separating  it 
6om  yttria  and  oxide  of  cerium,  even  when  it  existed  only  in  small 
proportions.  I  therefore  deferred  to  a  future  opportunity  further 
researches  on  this  substance,  without  even  mentioning  it  in  the 
analysis  of  that  variety  of  gadolinite,  because  I  still  considered  its 
existence  as  problematic.  Having  found  it  again  at  Finbo,  I  en- 
deavoured to  determine  its  properties  more  exactly;  but  as  it  happens 
here  also  that  the  same  mineral  does  not  always  contain  it,  or  that 
minerals  which  contain  it  are  absolutely  similar  to  those  which  do 
not  contain  it,  I  could  not  be  sure  at  present  of  obtaining  a  new 
portion  of  it,  without  destroying  a  great  part  of  the  specimens  of  a 
mineral  which  is  very  rare.  I  have  thought  it  right,  therefore,  in  the 
present  uncertainty,  to  describe  it  such  as  I  have  found  it,  that  if  it 
be  discovered  hereafter  in  greater  abundance,  as  it  is  probable  it 
will,  my  statements  may  facilitate  the  means  of  separating  and  exa- 
mining it.  I  may  state  here,  by  way  of  apology  for  the  imperfec- 
tion of  this  notice,  that  I  have  not  had  altogether  half  a  gramme  of 
this  earth  to  make  my  experiments  with. 

To  obtain  it  from  those  minerals  that  contain  protoxide  of  cerium 
and  yttria,  we  must  first  separate  the  oxide  of  iron  by  succinate  of 
ammonia.  The  new  earth,  indeed,  may,  when  alone,  be  precipi- 
tated by  the  succinates ;  but  in  the  analytical  experiments  in  which 
I  have  obtained  it,  it  precipitated  in  so  small  a  quantity  along  with 
iron,  that  I  could  not  separate  it  from  that  oxide.  The  deutoxide  of 
cerium  is  then  precipitated  by  the  sulphate  of  potash ;  after  which 
the  yttria  and  the  new  earth  are  precipitated  together  by  caustic 
anunonia.  Dissolve  them  in  muriatic  acid.  Evaporate  the  solution 
to  dryness,  and  pour  boiling  water  on  the  residue,  which  will  dis- 
solve the  greatest  part  of  the  yttria ;  but  the  undissolved  residue 
still  contains  a  portion  of  it.  Dissolve  it  in  muriatic  or  nitric  acid, 
and  evaporate  it  till  it  becomes  as  exactly  neutral  as  possible.  Then 
pour  water  upon  it,  and  boil  it  ir  ant.    The  new  earth  is 

precipitated,  and  the  liquid  coot  gaged  acid.    By  satu- 
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rating  this  liquid,  and  boiling  it  a  second  time,  we  obtain  «  nevf 
precipitate  of  the  new  earth. 

Tms  eartbi  when , separated  by  the  filter,  has  the  appearance  oft 
gelatinous,  semitraQsi»rent  mass*  When  washed  and  dried,  it  be^ 
comes  white,  absorbs  carbonic  acid,  and  dissolves  with  effervescenoe 
in  acids.  Though  calcined,  it  retains  its  white  colour ;  and  whea 
the  heat  to  which  it  has  been  exposed  was  only  moderate,  it  dii- 
solves  readily  in  muriatic  acid ;  but  if  the  heat  has  been  violent,  it 
will  not  dissolve  till  it  be  digested  in  strong  muriatic  aeid.  This 
solution  has  a  yellowish  colour;  but  it  becomes  colourless  when 
diluted  with  water,  as  is  the  case  with  glucina,  yttria,  and  alumiiuu 
If  it  be  mixed  with  yttria,  it  dissolves  more  readily  after  having 
been  exposed  to  heat.  The  neutral  solutions  of  this  earth  have  a 
purely  astringent  taste,  which  is  neither  sweet,  nor  saline,  nor 
bitter,  nor  metallic.  In  this  property  it  differs  from  all  other  specks 
of  earths  except  zirconia. 

When  dissolved  in  sulphuric  acid  with  a  slight  excess  of  acid,  and 
subjected  to  evaporation,  it  yields  transparent  crystals,  which  are 
not  altered  by  exposure  to  the  air,  and  which  have  a  strong  styptic 
taste. 

The  mother  water  remaining  after  the  formation  of  these  crystals 
retains  but  very  little  of  the  earth.  When  the  crystals  are  exposed 
to  the  action  of  water,  they  are  entirely  decomposed.  The  solution 
becomes  muddy,  a  subsulphate  precipitates,  and  a  supersulphate 
remains  in  solution.  When  this  solution  is  boiled,  it  lets  fiall  no 
precipitate.  If  the  crystals  of  the  sulphate  of  the  new  earth  are 
exposed  to  the  action  of  water  in  a  state  of  rest,  the  subsulphate 
which  remains  undissolved  retains  the  form  of  the  crystals ;  but 
Upon  the  least  movement  they  fall  to  powder.  The  acid  solution, 
wnen  mixed  with  sulphate  of  potash  till  saturation,  does  not  let  &U 
any  precipitate ;  neither  does  any  precipitate  appear  when  sulphate 
of  potash  is  dropped  into  the  muriate  of  this  earth.  If  the  liquid 
be  raised  to  the  boiling  temperature,  a  portion  o(  the  earth  precipi- 
tates in  the  state  of  subsulphate,  and  a  portion  remains  in  the 
liquid,  which  may  be  precipitated  by  means  of  caustic  ammonia* 

This  earth  dbsolves  very  easily  in  nitric  acid ;  but,  after  being 
heated  to  redness,  it  does  not  dissolve  in  it  except  by  long  boiling. 
The  solution  does  not  crystallize,  but  forms  a  mucilaginous  mass, 
which  becomes  more  liquid  by  exposure  to  the  air,  and  which,  when 
evaporated  by  a  moderate  heat,  leaves  a  white,  opake  mass,  similar 
to  enamel,  in  a  great  measure  insoluble  in  water.  When  the  neu- 
tral solution  of  this  nitrate  in  water  is  boiled,  a  great  portion  of  the 
«arth  is  precipitated.  If  the  sofation  contain  an  excess  of  acid,  it 
allows  a  portion  of  the  earth  to  precipitate  when  it  is  diluted  with 
water  and  boiled.  A  slight  calcination  of  the  nitrate  leaves  the 
earth  with  its  white  colour,  so  that  we  discover  no  evidence  of  a 
higher  degree  of  oxidizement. 

It  dissolves  in  muriatic  acid,  in  the  same  manner  as  in  nitric  acid« 
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The  solution  does  not  crystallize.  When  evaporated  by  a  moderate 
heat,  it  is  converted  into  a  syrupy  mass,  which  does  not  deliquesce 
in  the  air,  but  dries,  becomes  white  like  enamel,  and  afterwards 
dissolves  only  in  very  small  quantity  in  water,  leaving  a  subsalt  un- 
dissolved ;  so  that  by  spontaneous  evaporation  it  lets  the  portion  of 
muriatic  acid  escape  to  which  it  owed  its  solubility.  A  solution  of 
this  muriate,  not  too  acid,  and  diluted  with  water,  when  raised  to 
the  boiling  temperature,  lets  fall  the  greatest  portion  of  the  earth  \a 
the  form  of  a  gelatinous  mass,  light,  and  semitransparent.  A  solu- 
tion of  this  earth  in  muriatic  or  nitric  acid,  when  evaporated  by  a 
strong  heat,  leaves  on  the  edges  of  the  vessel  a  white,  opake  film, 
having  the  appearance  of  enamel.  It  appears  very  distinctly  when 
the  liquid  is  made  to  pass  over  the  inside  of  the  glass.  This  is  a 
very  characteristic  mark  of  this  earth ;  and  I  am  not  aware  that  it 
belongs  to  any  other  substance,  except  to  the  solution  of  phosphate 
of  iron  in  nitric  acid,  which  however  does  not  present  the  pneno- 
menon  in  so  eminent  a  degree.  I  have  been  able  from  this  layer  of 
enamel  to  determine  very  well  beforehand  whether  the  mineral 
which  I  was  analyzing  contained  this  earth  or  not.  This  mark, 
however,  is  less  evident  when  the  earth  is  mixed  with  a  considerable 
quantity  of  yttria  and  protoxide  of  cerium. 

Thb  earth  combines  with  avidity  with  carbonic  acid.  The  pre- 
cipitates produced  by  caustic  ammonia,  or  by  boiling  the  neutral 
solutions  of  the  earth  in  acids,  absorb  carbonic  acid  from  the  air  in 
drying.  The  alkaline  carbonates  precipitate  the  earth  combined 
with  the  whole  of  their  carbonic  acid. 

The  oxalate  of  ammonia  throws  down  a  white,  voluminous 
preci|Mtate,  insoluble  in  water  as  well  as  in  caustic  alkalies. 

The  tartrate  of  ammonia  produces  a  white  precipitate,  which  re- 
dissolves  at  first,  and  does  not  become  permanent  till  a  sufficient 
quantity  of  the  salt  has  been  added.  This  precipitate  is  redissolved 
by  caustic  ammonia.  Boiling  drives  off  the  ammonia ;  but  the  earth 
is  not  deposited  till  the  liquid  has  been  concentrated  to  a  certain 
degree  by  evaporation.  It  then  precipitates  under  the  form  of  a 
gelatinous  mass,  almost  transparent. 

The  citrate  of  ammonia  does  not  occasion  any  precipitate,  not 
even  when  caustic  ammonia  is  added  to  it ;  but  if  the  liquid  be 
boiled,  the  earth  precipitates  in  proportion  as  the  ammonia  evapo- 
rates. This  precipitate  is  analogous  to  those  that  are  produced  by 
boiling  in  the  other  neutral  solutions  of  this  earth. 

The  henxoate  of  ammonia  produces  a  white,  bulky  precipitate. 
The  succinate  of  ammonia  occai^ons  a  precipitate,  which  is  im- 
mediately redissolved.  If  a  suffidint  quantity  be  added  to  prevent 
the  precipitate  from  redissolving,  and  if  we  attempt  to  redissolve  it 
by  pouring  in  water,  it  is  decomposed,  and  remains  in  a  great  mea- 
sure undissolved,  under  the  form  of  a  salt  with  excess  of  base,  while 
the  liquid  contains  the  greatest  part  1  united  to  a  small 

poiption  of  the  earth.  ^ 

The  ferruginous  Drussiate  of  potOMi  to  ^  ^V^Xxciw  ^  '^x^ 
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earth,  throws  down  a  white  precipitate,  which  k  completely  9t 
dissolved  by  muriatic  acid. 

Caustic  potash  and  ammonia  have  no  action  on  this  earth  maHf 
precipitated,  not  even  at  a  boiling  temperature. 

The  solution  of  carbonate  of  potash  or  carbonate  of  ammodi 
dissolves  a  small  quantity  of  it,  which  precipitates  again  when  tk 
liquid  is  supersaturated  with  an  acid,  and  then  neutralized  bf 
caustic  ammonia ;  but  this  earth  b  much  less  sduble  in  the  alkaline 
carlx)nates  than  any  of  the  earths  formerly  known  that  dissolve  is 
them. 

A  portion  of  this  earth  weighing  12  parts  was  exposed  in  a  char* 
coal  crucible  to  the  heat  employed  to  reduce  tantalom^  and  the  fire 
was  kept  up  for  an  hour.  When  withdrawn,  it  did  not  appear  to 
have  undergone  any  other  alteration  than  to  have  contracted  io  iti 
dimensions,  and  to  have  acquired  a  slight  transparency,  having  pro* 
bably  been  near  the  fusing  point.  It  exhibited  no  appearance  of 
reduction,  and  was  dissolved  by  boiling  in  muriatic  acid.  As  it  ii 
at  present  generally  known  that  the  salifiable  bases  are  metallic 
oxides,  it  may  appear  indiflerent  whether  we  say  earth  or  metallit 
oxide.  But  these  substances  being  divided  into  alkalies,  earths,  and 
metallic  oxides,  the  proper  methpd  seems  to  be  to  attach  every  new 
link  of  the  chain  of  oxides  to  those  with  which  it  has  the  greatest 
analogy.  And  since  the  earths  are  distinguished  chiefly  by  being 
colourless,  and  by  being  irreducible  when  heated  with  charcoal 
without  the  assistance  of  a  foreign  metal,  I  consider  the  substance 
which  has  been  just  described  as  belonging  particolarly  to  the  class 
of  earths. 

Although  the  experiments  of  which  I  have  just  ^ven  an  account 
cannot  certainly  be  considered  as  more  than  preparatory  to  a  more 
complete  examination  of  this  earth,  when  a  greater  quantity  of  it  is 
found,  I  have  thought  that  it  would  be  convenient  to  give  it  a  name, 
that  it  might  be  pointed  out  more  easily.  A  part  of  these  experi- 
ments having  been  made  in  the  laboratory  of  Mr.  Gahn,  at  Fahlun, 
we  were  accustomed  to  speak  of  it  to  each  other  under  the  appella- 
tion thorina^  from  Thor^  an  ancient  Scandinavian  deity.  It  may, 
therefore,  not  be  unsuitable  to  distinguish  it  provisionally  by  this 
denomination. 

Thorina  does  not  fuse  before  the  blow-pipe.  With  borax  it  melts 
into  a  transparent  glass,  which,  when  exposed  to  the  exterior  flame, 
becomes  opake  and  milky.  With  phosphate  of  soda  it  fuses  into  a 
transparent  pearl.  It  is  infusible  with  soda.  When  soaked  with  a 
solution  of  cobalt,  it  becomes  greyish-brown. 

Thorina  differs  from  the  other  earths  by  the  following  properties : 

From  alumifiay  by  its  insolubility  in  hydrate  of  potash ;  from 
glucirw,  by  the  same  property ;  from  yttrta^  by  its  purely  astringent 
taste  without  any  sweetness,  and  by  the  property  which  its  solutions 
possess  of  being  precipitated  by  boiling  when  they  do  not  contain 
too  great  an  excess  of  acid.  It  differs  from  zirconia  by  the  following 
properties :- 1.  After  be\T\g  Vve«i\tdL  lo  \^\x<e^\v*^^VV  cai^ble  of 
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being  dbsdlfied  in  icids.  2.  Salphate  of  potash  does  not  precipitate 
It  fimn  its  solutions^  while  it  precipitates  zircooia  from  solutions 
containing  even  aconsiderahle  excess  of  acid.  3.  It  is  precipitated 
by  oxalate  of  ammonia,  which  is  not  the  case  with  zirconia.  4.  Sul- 
phate of  thorina  crystallizes  readily,  while  sulphate  of  zirconia,  sup- 
poang  it  free  from  alkali,  fimns,  when  dried,  a  gelatinous,  trans- 
parent mass,  without  any  trace  of  crystallization. 

As  thctfina  has  a  greater  analogy  with  zirconia  than  with  any  other 
body,  and  as  the  two  earths  occur  together  at  Finbo,  it  may  be 
useful  perhaps  to  exhibit  here  a  parallel  between  their  properties : — 

Thoriwu  Zirconift. 

Taste  of  the  neutral  solutions       TThe  same, 
purely  astringent 

Crystallizes  easily  with  sul-  Does  not  crystallize,  but  be^ 
phuric  acid.  The  crystals  are  comes  mucilaginous ;  and  when 
decomposed  by  water.  long  exposed  to  a  moderate  heat 

becomes  white,  opake,  saline. 
Deliquesces  in  the  air ;  but  be- 
comes muddy  when  water  is 
poured  into  it,  unless  the  solu- 
tion be  very  acid.  The  dried 
salt  can  bear  a  moderate  heat, 
without  being  more  than  par- 
tially decomposed. 

The  muriatic  solution  is  preci- 
pitated by  boiling.  The  preci- 
pitate b  a  heavy,  white,  opake 
powder.  Muriate  of  zirconia 
crystallizes  by  evaporation. 
The  same. 


The  muriatic  solution  gives  a 
precipitate  when  boiled.  This 
precipitate  b  bulky,  semitrans- 
parent,  and  gelatinous.  Muriate 
of  thorina  does  not  crystallize. 

The  nitric  solution,  when 
bcdled,  lets  fell  a  gelatinous 
earth. 

Alkaline  succmates^  benzoates, 
and  tartrates,  occasion  a  preci- 
pitate in  the  solution  of  thorina. 
The  precipitate  by  an  alkaline 
tartrate  is  dissolved  by  hydrate  of 
potash. 

The  citrates  occasion  no  pre- 
<^ipitate;  but  a  precipitate  ap- 
pears when  the  liquid  is  boiled. 

Oxalate  of  ammonia  precipi- 
tates thorina  from  its  solution  in 
aulphuric  acid. 

Sulphate  or  muriate  of  tho- 
rina dissolved  in  water,  and 
ftiized  to  saturation  with   suU 


The  same. 


The  citrates  occasion  no  pre- 
cipitate, nor  does  one  i^pear 
when  the  liquid  is  boiled. 

Oxalate  of  ammonia  throws 
down  no  precipitate  from  sul- 
phate of  zirconia. 

A  salt  of  zirconia  dissolved  in 
water,  and  mixed  to  saturatioa 
with  sulphate  of  potash^  is  en-. 
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iJim, 


ThoriDa. 


ZlrconU. 


phate  of  potashj  lets  &U  no  pre*    tirely  precipitated.      If  (his  n 


cipitate 

Insoluble  in  hydrate  of  potash. 
Soluble  in  alkaline  carbonates. 

Becomes  by  calcination  diffi- 
cult of  solution. 


done  in  the  cold,  the  precipitate 
is  entirely  soluble  in  water. 

The  same. 

The  same^  but  in  much  greater 
quantity. 

Wheii  heated  to  redness^  be- 
comes insoluble. 


These  two  earths  exhibit  the  same  properties  before  the  blow-pipe.^ 

I  have  reason  to  presume  that  the  thorina  found  in  the  mineral 

from  Korarvet^  which  I  analyzed,  was  in  the  state  of  a  silicate^ 

similar  to  gadolinite ;  but  that  the  portion  found  at  Finbo  was  in  tf 

state  of  combination  with  fluoric  acid. 


Article  VIIL 

Magnetical  and  Meteorological  Observationsi 
By  Col.  Beaufoy,  F.R.S. 

Bushey  Heath,  near  Sianmore. 

Latitude  5P  3T'  42"  North.    Longitude  west  in  time  1'  20*7'^. 


Magnetical   Observations,    I8I7. 

»  — 

VariatUM 

West. 

/ 

Morning  Observ. 

• 

Noon  Observ. 

Evening  Observ. 

Month. 

y 

Hour. 

Variation. 

Hour. 

Variation. 

Hour. 

Variation. 

April  18 

8h  45' 

240  SO'  51" 

Ih  45^ 

240 

44' 

38" 

6h  45' 

240  35'   23'- 

19 

8    45 

24    30    33 

1     45 

24 

44 

54 

6    45 

24    35    47 

20 

8    45 

24    31     05 

1     55 

24 

42 

00 

6    45 

24    35    13 

21 

8    45 

24    30    08 

1     45 

24 

44 

58 

6    45 

^    35    36 

22 

8    45 

24    SH    53 

1    45 

24 

42 

16 

6    40 

24    36    18 

23 

8    40 

24    32    32 

1     45 

24 

43 

48 

6    45 

24    35    50 

24 

8    45 

24    33    21 

1     45 

24 

46 

58 

6    45 

24    37    06 

25 

8    40 

24    32    57 

1     45 

24 

45 

31 

6    45 

24    35    37 

26 

8    45 

24    32    46 

1     45 

24 

43 

06 

6    45 

24    33    26 

27 

8    45 

24    34     14 

1     45 

24 

45 

40 

6    45 

24    35    S3 

28 

8    45 

24     29    27 

1     45 

24 

40 

08 

6    45 

24    33    31 

29 

8    35 

24    SO    39 

1     55 

24 

40 

37 

6    45 

24    34    01 

30 

8    45 

24    30    21 

1     55 

24 

42 

00 

w*/ 

Mean  for 
Month*. 

^8    44 

24    31     52 

1     46 

24 

44 

43 

6    40 

24    35    58 

*  I  have  read  somewhere  that  zirconia  gives  a  blue  colour  with  cobalt,  and 
hoped  that  this  would  furnish  a  ready  method  of  distinguishing  the  two  earths :  but 
the  blue  colour  does  not  appear  except  when  the  zirconia  contains  an  alkali.  Wbea 
pure  2irconia  is  obtained  by  expelling  the  acid  from  sulphate  of  zirconia  by  heat, 
it  does  oot  enter  into  fusion  nor  become  blue  with  cobalt^  but  greyi8ih>br«c^m 
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April  16.  The  needle  at  intervals  was  attracted  to  the  eajitward  or 
repelled  to  the  westward,  and  remaining  there  stationary  for  a 
minute  or  two,  returned  to  its  formet  place :  the  wind  was  unsteady 
from  the  NW,  accompanied  with  showers. — 26.  The  needle  was 
similarly  affected,  and  the  wind  was  in  the  same  point :  the  subse- 
quent day  apparently  thunder  showers  were  seen  in  different  parts; 
but  no  thunder  was  heard,  neither  did  any  rain  fall  at  Bushey  Heath : 
the  wind  was  unsteady  from  the  NEl,'  and  during  the  night  of  the 
26th  it  blew  hard. — April  30j  in  the  evening,  the  variation  was 
24°  44^  15'^  it  decreased  to  24°  16'  45'^  and  again  increased  to 
24°  47'  50°  :  for  this  unusual  variation  there  appears  no  cause : 
seversJ  black  dense  clouds  were  visible,  and  the  weather  squally, 
with  showers ;  and  during  the  day  there  were  several  violent  hail* 
storms. 

Meteorological  Table. 


Month. 

•  Time. 

Barom. 

1 
Ther. 

Hyg. 

Wind. 

Velocity. 

Weather. 

• 

Inches. 

Feet. 

C 

Morn 

29-935 

40O 

50° 

NNE 

Fine 

Ap.  IS  ] 

Noon 

29-950 

50 

44 

E 

5*332 

Fine 

^ 

Even 

29*980 

47 

48 

Calm 

Fine 

r 

Morn 

29*992 

42 

52 

NWbyN 

Clear 

m 

Noon 

29*995 

51 

44 

NEto  NW 

7-598 

Fine 

1 

Even 

29-975 

47 

48 

NWbyN 

Clear 

f 

Morn 

29-983 

48 

52 

NNK 

Fine 

90\ 

Noon 

29*983 

53 

45 

NE 

12*195 

Cloudy 

I 

Even 

29-983 

50 

54 

NE 

Fine 

r 

Morn 

29-981 

45 

54 

NNE 

Fine 

2  J 

Noon 

2SI-932 

52 

42 

NE  to  NW 

13*065 

Fine 

I 

Even \ 

29*912 

47 

43 

NE 

Clean 

r 

Morn 

29*898 

43 

53 

EbvN 

Fine 

22\ 

Noon 

29-882 

51 

43 

EbyN 

8*675 

Clear 

I 

Even 

29*863 

46 

53 

E 

aear 

Mom 

29*791 

40 

84 

NNE 

F<wy 

23i 

Noon 

29*800 

48 

58 

NK 

17*771 

Clondy 

( 

Even 

29*773 

42 

50 

E 

Clear 

f 

Morn 

29*820 

38 

82 

NNE 

Sma«raiB 

24^ 

Noon........ 

29:805 

49 

48 

NNE 

16-549 

Fine 

1 

Even 

29*805 

44 

58 

ENE 

Clondy 

1 

Morn 

29-750 

39 

65 

NEbyN 

Cloudy 

S5< 

Noon 

29-747 

41 

58 

NE  by  N 

15*932 

Cloudy 

1 

Even 

29-720 

39 

56 

NNE 

Oloudy 

\ 

Morn 

29-655 

40 

55 

N 

Cloudy 

2B< 

Noon 

29-605 

44 

52 

NW 

14-197 

Cloudy 

c. 

Even 

29-550 

45 

52 

NW 

Cloudy 

f 

Morn 

29-542 

43 

54 

NNE 

Fine 

27^ 

Noon 

29*610 

47 

45 

NE 

19-58 

Cloudy 

(. 

Even 

29*700 

41 

46 

NNE 

Fine 

( 

Morn 

29-713 

44 

49 

NW 

Cloudv 

2S^ 

Noon 

29*700 

50 

43 

WNW 

10*191 

Cloudy 

(. 

Even 

29-665 

49 

43 

W 

- 

Clondy 

C 

Morn 

29*o55 

45 

53 

W  by  N 

Cloudy 

29< 

Noon. ■ 

29-470 

49 

44 

16*166 

Cloudy 

(. 

Even 

2ir-405 

50 

48 

W1>yS 

■ 

Fine 

f 

Mora......... 

29*325 

44 

60 

N 

■ 

Flue 

30^ 

Noon 

29-325 
29-380 

45 
41 

64 
64 

NNE 

N 

18*953 

Showery  •  • 

I 

Even ........ 

Sbowety 
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Article  IX.  V^ 

Philosophical  Transactions  of  tlie  Royal  Society  of  London  fur 

the  Year  1816. 

This  Yolume  contains  the  following  papers : — 

\.  On  the  Fire-Damp  of  Coal-Mines,  and  on  Methods  of  light' 
ing  the  Mines  so  as  to  prevent  Explosion.  By  Sir  H.  Davy,  LL.D. 
F.HJS.  V.P.R.L 

The  author  confirmed  the  experiroeoti  of  preceding  chemvti, 
wlu)  had  considered  fire-damp  as  carbureted  hydrogen.  He  feimd 
it  the  least  combustible  of  the  gases. 

2.  An  Account  of  an  Invention  for  giving  Light  in  explosive 
Mixtures  of  Fire-Damp  in  CoaUMines  by  consuming  the  Fire^ 
Damp.    By  Sir  H.  Davy. 

This  consists  of  the  well-known  lamp  covered  with  a  wire  siefe, 
a  very  ingenious  invention,  which  has  contributed  so  much  to  ex- 
tend our  ideas  respecting  the  combustion  of  gases^  and  the  eiplo- 
sjon  of  gaseous  mixtures. 

3.  On  the  Developement  of  Exponential  FunctionSj  together  with 
several  netv  Theorems  relating  to  Finite  Differences.  By  John  Fre- 
derick W.  Herschel,  Esq.  F.R.a 

As  it  would  be  impossible  to  give  an  intelligible  abridgment  of 
this  important  paper,  I  must  refer  those  who  are  desirous  of  under- 
standing it  to  the  volume  of  the  Transactions  itself. 

4.  On  new  Properties  of  Heat,  as  exhibited  in  its  Propagation 
along  Plates  of  Glass,  By  David  Brewster,  LL.D.  F.R.S.  Lond. 
and  Edin. 

When  a  plate  of  glass  is  laid  with  its  edge  upon  a  bar  of  red-hot 
iron  placed  horizontally,  and  a  ray  of  light  polarized  in  a  plane  in- 
clined 46^  to  the  horizon  is  transmitted  through  it,  the  light  will 
be  polarized  in  various  degrees  in  different  parts  of  the  glass.  The 
glass  in  £aict  acquires  a  crystalline  structure,  which  changes  its  cha- 
racter with  the  temperature,  and  which  vanbhes  when  the  beat  is 
uniformly  difiused  over  the  plate.  The  edge  of  the  glass  lying  od 
the  hot  iron  and  the  opposite  edge  acquire  the  same  structure  as 
that  class  of  doubly  refracting  cr)rstals  (quartz,  selenite,  &c.)  in 
which  the  extraordinary  ray  is  attracted  to  the  axis,  while  the  centre 
of  the  plate  has  the  same  structure  as  the  other  class  of  doubly  re- 
fracting crystab  (calcareous  spar,  beryl,  &c.)  in  which  the  extraor- 
dinary ray  is  repelled  from  the  axis.  Between  the  centre  and  each 
of  the  edges  there  is  an  intermediate  space,  which  has  a  structure 
similar  to  that  of  common  salt,  fiuor  spar,  &c.  bodies  destitute  of 
double  refraction.  These  phenomena,  and  many  others  depending 
on  them,  which  are  described  in  this  curious  paper,  are  of  the  most 
frigitive  nature.  But  Dr.  Brewster  has  discovered  a  method  of  t en- 
dering  them  permauetit,  an^  cotA^ofiKGA;^  ^  ^k^s^^i^^^  the  (be- 
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tiomena  to  measuFement.  When  a  plate  of  glass  is  heated  red-hot, 
and  cooled  in  the  open  air,  or  when  one  of  its  edges  is  placed  upon 
a  bar  of  cold  iron,  the  same  appearances  are  developed  during  the 
cooling  of  the  glass  as  were  exhibited  in  the  preceding  case  during 
its  heating ;  and  when  the  glass  is  cold,  the  structure  producing  the 
fringes  remains  permanent. 

Dr,  Brewster  has  shown  that  these  changes  on  the  structure  of 
glass  are  independent  of  changes  in  its  temperature,  and  that  they 
are  analogous  to  the  phenomena  of  electricity  and  magnetism.  The 
fiMst  of  the  crystalline  structure  given  to  glass  by  suddenly  cooling 
it  had  been  discovered  by  Dr.  Seebeck,  and  published  in  Schweig- 
ger's  Journal,  vol.  xii.  p.  1.  I  may  take  this  opportunity  of  in- 
forming Dr.  Brewster  that  my  copy  of  this  journal  is  not  the  only 
copy  of  it  in  Great  Britain.  There  is  a  copy  of  it  in  the  Collie 
Library  of  Edinburgh ;  and  I  know  from  some  circumstances  that 
the  number  in  question  was  in  the  Edinburgh  Library  some  monthi 
before  Dr.  Brewster's  paper  was  read  to  the  Koyal  Society, 

5.  Further  Experiments  on  the  Combustion  of  explosive  Mixtures 
confined  by  Wlre^Gauxey  with  some  Observations  on  Flame.  By  Sir 
H.  Davy. 

This  paper  contains  a  number  of  experiments  determining  the 
proper  size  of  the  meshes  of  the  wire-gauze  proper  for  the  safe 
lamp.  It  contains,  likewise,  the  first  attempt  to  account  for  the 
fact  that  wire-gauze  prevents  explosions  from  taking  place  when  a 
lamp  is  burned  in  an  exploding  mixture.  Sir  H.  ascribes  it  entirely. 
to  the  cooling  power  of  the  wire-gauze.  From  subsequent  facts 
which  the  author  has  since  ascertained,  there  is  reason  to  believe 
that  this  explanation,  though  at  first  sight  rather  paradoxical,  is  the 
true  one. 

6.  Some  Observations  and  Experiments  made  on  the  Torpedo  of 
the  Cape  of  Good  Hope  in  t/ie  Year  1812.  By  John  T.  Todd,  late 
Surgeon  of  bis  Majesty's  Ship  Lion. 

When  the  Lion  was  at  tiie  Cape  of  Good  Hope,  torpedos  were 
frequently  caught  by  the  seine,  which  put  it  in  the  power  of  Mr.' 
Todd  to  make  some  observations  on  them.  They  were  always  small, 
never  exceeding  eiglit  inches  in  length.  The  electrical  organs  were 
cylindrical,  and  were  supplied  with  more  nerves  than  any  other  part 
of  the  body.  The  shocks  were  perfectly  voluntary  on  the  part  of  the 
animal.  Those  animals  that  gave  numerous  shocks  were  soon  ex- 
hausted, and  died ;  while  those  that  refused  to  give  shocks  continued 
to  live  much  longer.  Wlien  the  nerves  of  the  electric  organs  were 
cut,  the  animal  lost  the  power  of  giving  shocks,  but  the  length  of 
iti  life  was  not  diminished. 

7«  Direct  and  expeditious  Methods  of  calculating  the  eccentric 
from  the  mean  Anomaly  of  a  Planet.    By  the  Rev.  Abram  Robert- 
son, D*D.  F.R.S.  Saviiian  Professor  of  Astronomy  in  the  University 
of  Oxford,  and  KadcliHian  Observer. 

8.  Demonstration  of  the  late  Dr.  Mashlyn^^  FornadiBforfind^ 
ing  the  Longitude  and  Latitude  of  a  cd^tiiiiii  ^  Us  rig&l 
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Ascension  and  Declination,  the  Obliquity  of  the  Ecliptic  hmnggm 
in  both  Cases,    By  the  "Rev.  Abrtm  Robertson,  D.I). 

V,  Some  Account  of'  the  Feet  of  those  Animals  whose  prqgresm 
Motion  can  be  carried  on  in  OpposiiUm  to  Gravity.  By  Sir  Eveaid 
Home,  Bart.  V.P.R.S. 

The  common  house  fly,  it  is  well  known,  can  walk  with  fMilitj 
up  the  perpendicular  surface  of  panes  of  window  glass,  and  eren 
upon  the  ceiling  of  the  room,  thus  supporting  itself  contrary  to 
gravity.  But  the  foot  of  this  animal  is  so  small,  that  its  anatonuoi 
structure  cannot  be  ascertained.  But  the  lacerta  gecko,  a  native  of 
Java,  possesses  a  similar  power.  It  is  an  animal  of  considerable 
size,  weighing  above  5  oz.  The  author  obtained  a  specimen  of  this 
animal  from  Sir  Joseph  Bankes,  and  was  enabled  in  consequence  to 
ascertain  the  structure  of  its  foot.  Each  foot  has  five  toes,  which 
terminate  each  in  a  crooked  claw.  Round  the  toe  there  are  a  set  of 
transverse  openings  or  pockets  with  serrated  edges.  When  these 
serrated  edges  attach  themselves  to  the  wall,  the  pockets  are  ex- 
tended hy  a  set  of  muscles  adapted  for  the  purpose.  A  vacuum  of 
course  is  formed  in  each.  I'he  consequent  pressure  of  the  air  is 
sufficient  to  keep  the  foot  attached  to  the  wall,  and  to  support  the 
weight  of  the  animal.  The  structure  of  the  top  of  the  head  of  the 
echineis  remora,  or  sucking  fish,  is  similar.  By  meaos  of  it  the 
animal  keeps  itself  attached  to  the  shark,  or  to  the  bottom  of  ships. 
There  can  be  no  doubt  that  the  structure  of  the  feet  of  flies  most 
be  similar. 

10.  On  the  Communication  of  the  Strifctnre  of  doubly  re/ractiug 
Crystals  to  Glass^  Muriate  of  Soda,  Fluor  Spar,  and  other  Sub^ 
stances,  by  mechanical  Compression  and  Dilatation.  By  Dr. 
Brewster. 

When  the  edges  of  a  plate  of  glass  are  pressed  together  by  any 
kind  of  force,  it  exhibits  distinct  neutral  and  depolarizing  axes,  like 
all  doubly  refracting  crystals,  and  separates  polarized  light  into  its 
complementary  colours.  The  neutral  axes  are  parallel  and  perpen- 
dicular to  the  direction  in  which  the  force  is  applied,  and  the  ikpo- 
larizing  axes  are  inclined  to  these  at  angles  of  45^.  When  a  plate 
of  glass  is  bent  by  the  hand,  one  side  of  it  is  compressed,  and  the 
other  dilated.  The  compressed  side  has  a  structure  the  same  as  that 
of  calcareous  spar,  beryl,  &c.  while  the  dilated  side  has  a  structure 
similar  to  that  of  quartz,  sulphate  of  lime,  &c. 

Common  salt,  fluor  spar,  and  other  similar  bodies,  acquire  the 
same  structure  by  compression  and  dilatation.  But  compression  and 
dilatation  produce  no  change  in  the  structure  of  those  bodies  that 
already  possess  the  property  of  refracting  doubly. 

Compression  and  dilatation  produce  the  same  efiTects  upon  animal 
jelly  as  upon  glass. 

11.  An  Essay  towards  the  Calculus  of  Functions.  Pait  II.  By 
Charles  Babbage,  Esq. 

12.  Experiments  and  Observations  to  prove  that  the  befieficial 
Effects  of  many  Medicines  are  ^TodAiced  iVvroa^h.  t(vft  Medium  of 
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the  circulating  Bloody  more  particularly,  that  of  the  Colchicum 
Autumnale  upon  Grout.    By  Sir  Everard  Home,  Bart, 

It  is  well  known  that  mercury  produces  the  same  effects  on  the 
system,  whether  it  be  introduced  through  the  absorbents,  or  by  the 
stomach.  The  author  made  an  experiment  with  a  dog  to  ascertain 
whether  this  was  the  case  likewise  with  the  eau  medicinale.  He  in- 
troduced a  certain  quantity  of  this  substance  into  the  circulation  of 
a  dog  through  the  jugular  vein.  He  made  the  dog  afterwards 
-swallow  a  quantity  of  the  same  medicine.'  The  effect's  in  both  cases 
were  the  same. 

13.  Appendix  to  the  preceding  Paper,  By  Sir  Everard  Home, 
Bart. 

In  this  appendix  he  gives  the  account  of  the  effects  of  the  intro- 
duction of  a  large  quantity  of  eau  medicinale  into  the  circulation  of 
a  dog.  It  produced  all  the  symptoms  induced  by  swallowing  an 
aver  dose  of  the  medicine,  and  occasioned  death. 

14.  On  the  cutting  Diamond.  By  W.  H.  Wollaston,  M.D. 
Sec.R.S. 

The  diamonds  chosen  for  cutting  are  all  crystallized.  The  sur- 
faces are  curved ;  and  hence  the  meeting  of  any  two  of  them  pre- 
sents a  curvilinear  edge.  If  the  diamond  be  so  placed  that  the  line 
of  the  intended  cut  is  a  tangent  to  this  edge  near  its  extremity,  and 
if  the  two  surfaces  of  the  diamond  laterally  adjacent  be  equally  in- 
clined to  the  surface  of  the  glass,  then  the  conditions  necessary  for 
effecting  the  cut  are  complied  with.  A  simple  fissure  is  effected 
.which  need  not  be  more  than  -s-^th  of  an  inch  in  depth.  When  a 
force  is  applied  at  one  end  of  this  fissure,  a  crack  extends  itself 
almost  certainly  in  the  direction  of  the  fissure.  Dr.  Wollaston 
Ibund  that  other  bodies,  as  sapphyr,  ruby,  spinell,  when  ground 
into  the  same  curve  surfaces  as  the  diamond,  would  also  cut  glass ; 
but  the  edges  very  speedily  lost  the  requisite  shape. 

15.  An  Account  of  the  Disccwery  of  a  Mass  of  native  Iron  in 
Brasil.     By  A.  F.  Momay,  Esq. 

This  mass  was  found  in  about  10°  20'  S.  lat.,  and  about  33'  15" 
long.  W.  from  Bahia.  It  had  been  discovered  in  ly^'ly  ^nd  an  un- 
successful  attempt  made  to  bring  it  to  Bahia.  It  is  about  seven  feet 
long,  four  feet  wide,  and  two  feet  thick ;  but  of  an  irregular  shape. 
Mr.  Momay  calculates  its  solid  contents  at  28  cubic  feet,  and  its 
weight  about  14,000  lb.  Its  upper  surface  is  glossy,  and  chesnut- 
coloured ;  being  covered  with  a  thin  coat  of  rust,  the  under  surface 
is  scaly. 

16.  Observations  and  Experiments  on  the  Mass  of  native  Iron 
found  in  Brazil.    By  Dr.  Wollaston. 

The  specimen  exhibited  a  crystalline  texture,  and  was  disposed  to 
break  in  octahedrons,  tetrahedrons,  or  the  rhomboids  formed  by 
-their  junction.  It  was  magnetic  by  induction,  like  common  iron. 
It  was  composed  of 
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Ur.  Wolla&ton's  mode  of  detecting  nickel  in  iron  is  this.  He 
dissolves  a  iniDiite  portioD  of  the  metal  in  nitric  acid,  evaporates  the 
solution  to  dr)'nes5,  lets  fall  a  drop  of  ammonia  on  the  dry  mass, 
heats  it  gently  to  dissolve  the  oxide  of  nickel,  draws  the  liquid  to  a 
little  distance  from  the  oxide  of  iron,  and  then  adds  some  triple 
prussiate  of  potash.  The  appearance  of  a  milky  cloud  indicates  the 
presence  of  nickel.  To  determine  the  quantity  of  nickel  he  converts 
it  into  sulphate  of  nickel :  10  gr.  of  nickel  form  44  gr.  of  sulphate 
of  nickel. 

17-  On  Ice  foimd  in  the  Bollom  of  Rivers.  By  T.  A.  Knight, 
Esq.  F.R.S. 

Mr.  Knight  observed  upon  a  mill-pond  in  the  river  Teme,  is 
Herefordshire,  millions  of  little  frozen  spiculte  floating  on  the  sur- 
face of  the  water.  At  the  end  of  this  pond  the  water  fell  over  a 
low  weir,  and  entered  a  narrow  channel,  where  its  course  was  ob- 
structed by  points  of  rocks  and  large  stones.  By  these  numerous 
eddies  were  occasioned,  which  drew  the  floating  panicles  of  ice 
under  water.  These  particles  striking  against  the  stones  at  the 
bottom  of  the  river,  adhered  to  them  ;  and  in  this  way  a  quantity 
of  ice  accumulated  at  the  bottom  of  the  river ;  and  had  the  cold 
continued,  it  would  no  doubt  have  covered  the  whole  bottom. 

18.  On  the  Action  of  ike  detached  Leaves  of  Plants.  By  T.  A. 
Knight,  Esq. 

Mr.  Knight  had  formerly  given  it  as  Ms  opinion  that  the  mailer 
which  becomes  vitally  united  to  trees  previously  passes  through 
their  leaves.  The  object  of  this  paper  is  to  state  fresh  evidence  in 
proof  of  this  opiniun.  Pieces  of  bark  separated  from  the  branch  of 
a  vine,  and  attached  only  to  the  foot  stalk  of  a  leaf,  continued  to 
vegetate,  and  to  increase  in  bulk,  as  If  they  had  been  attached  to  lite 
tree.  Leaves  of  the  potatoe  planted  in  pots,  and  regularly  watered, 
continued  to  vegetate  till  winter ;  and  when  pulled  up,  the  bottom 
of  the  foot  stalk  had  swelled  out,  and  consisted  of  matter  similar  to 
the  tubers  of  the  potatoe.  A  branch  of  the  vine  being  cut  off,  aod 
laid  horizontally,  with  part  of  each  mature  leaf  dipping  into  a  bason 
of  water,  the  immature  leaves,  and  the  eiitremity  of  the  brancb 
continued  to  grow  and  elongate. 

19.  On  the  Manufacture  of  the  Sulphate  of  Magnesia  at  Monte 
Jella  Guardia,  near  Genoa.     By  H.  Holland,  M.D.    F.R.S. 

The  mountain  of  Guardia  is  composed  of  clay-slate,  over  which 
tie  beds  of  serpentine  and  magneslan  time-stone,  in  which  occur 
veins  of  Iron  and  copper  pyrites,  obviously  mixed  with  matter  con- 
taining magnesia.  A  manufacture  was  originally  established  to  ex- 
tract blue  and  green  vitriol  from  these  pyrites ;  but  the  appearance 
of  suljiliate  of  magnesia  during  their  processes  Induced  the  pro- 
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prietors  to  convert  it  into  a  sulphate  of  magnesia  manufactory.  The 
pyrites  is  roasted,  and  then  left  in  a  shade  for  some  time,  being 
occasionally  moistened  with  water.  It  is  then  lixiviatad«  The 
copper  is  throwndown  by  meians  of  iron,  and  the  iron  by  means  of 
imgticMm  lifD^itdne.  The  liquid  is  then  filtered  and  concentrated 
sufficiently  for  the  crystallization  of  .the  sulphate  of  magnesia. 

20.  Oft  the  Formation  of  Pat  in  thelniesiinesofthe  Tadpole,  and 
onihe  Use  of  the  Yelk  in  the  Fbrmation  of  the  &ibryo  in  the  Egg. 
BySirE^Homci  Bart  ■ 

The  length  of  intestine  in  the  tadpole^  when  compared  with  that 
of  'the  animal,  is  greater  than  in  any  ether  creature.  During  this 
state  a  quantity  of  &t  is  deposited  on  the.  loips  of  the  tadpole.  Whuen 
the  tadpole  is  changed  into  a  frog,  the  intestine  becomes  much 
shorter,  and  the  fat  has  disappeared.  The  author  conceives  that  the 
use  of  the  great  length  of  intestine  in  these  animals  was  the  forma*, 
tioa  cf  fat,  and  that.tfae^ftt  was  deposited  tor  assist  in  the  8ubseq^ent 
tramsformatlbBS  of  the  afiimal.  The  ovum  of  the  frog  contains  n6 
YoUu 

^l^-;0m4he  Structure  of  the  Crystalline  L^tm  in  fishes  and 
Quadriepeds,  'ds^  ascertained  bff  its  Action  on  polarized' Light.  Bj 
Dri'Brftwster.   '  -"  '        ^   "   ■   '  /[■  '',/  ' 

Tllti'^uthoe- concludes  from  his  experiments  t)iat  the  central 
nulfeua  ai»d  the  exto*nal  coat  of  the  lens  are  in  a  state  of  diia^atibq^ 
while  thekiCdmftediate  coats  tti  in  a  state  of  contraction. ' ,    ' ' 

2i^  Some  JtartUer  Account  of  the  Fhmt  Remailis  of  im  Animgl 
^  which  a  Description  was  given  to  the  Society  in  1814*^  '•  'Sg  1^. 
E.  4a«i*;^Bait» -  ••^•;  '.' _    ^,  ■'. 

Fkitti  «)iecimetijs  in  the  possession  of  the  Rev.  Mt.  Buckbii^  an4 
Mrir' JohiMrii^  the  alitor  considers  it  as  established  x\aX  the/anjmif 
in  4^^i4»i  -WM  a  fish,  but  quite  difierent  in  its  structure  frdm  any 
kDdvrii'SpcJetes.''  ."■ ''./'■'. 

28*-  FiiTther  Observations  &n  thePtet  of  Ahintah  v/kb/e  p^^ 

fi€i)n$ie:  "Motion  eon  be  carried  oh  against  &rdmty.    By  ^v  ^ 
o/Rfe,'Bart. 

The  author  giveis  further  es:amjf>Ies  of  the  structin*ci  dlescrlbi^d  in 
fais  fetftner  paper,    *  •    "^ 

24w  A  new  Demonstratien  oftheSin(mnalThe6reni:  By  Tliomas 
Knightv^fisq^  -  .^  / 

25.  On  the  Fluents  of  Irrational  Fvndvcm.  By  Edwdrd  l^fi^ch 
Sromhead,  Esq.  M^iil 
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Article   X. 

Proceedings  of  Philosophical  Societies. 

ROYAL    SOCIBTV. 

On  Thursday,  May  1,  a  paper  by  Sir  Everard  Home^  on 
passage  of  the  ovum  frpm  the  ovarium  into  the  uterus,  was 
Very  little  light  has  hitherto  been  thrown  oti  this  subject.    Hi 
though  supplied  with  deer  by  royal  munificence,  failed  in  his  i 
ligations.  John  Hunter  was  equally  unsuccessful  with  sheep.  Ai 
dent  threw  into  the  author's  way  an  observation  which  s^rv^s  fa 
a  new  light  upon  this  obscure  subject.    A  female  servant,  aged 
was  absent  from  home  about  ibiir  hours,  and  returned  in  ' 
spirits.    She  fell  ill  in  the  evening,  had  an  epileptic  fit  and 
and  died  in  a  week.   On  examining  the  body  after  death,  the  uti 
gave  signs  of  having  been  impregnated.    She  had  been  impregn 
a  week  before  death.    The  ovum  was  in  the  uterus,  env^lopedjil 
coagulated  lymph ;  but  Mr.  Bower  was  able,  by  his  skill  in 
the  microscope,  to  examine  it,  and  to  determine  its  nature 
vocally.    It  had  come  from  the  ovarium  on  the  left  side,  which  ^' 
of  a  larger  size  than  the  other.    Two  corpora  lutea  Were  obsefrdfej 
and  there  were  several  cavities  from  which  ova  had  previously  nririe 
their  escape.    Sir  Everard  conceives  that  these  ova  make  their 
escape  occasionally,  whenever  any  great  excitement  of  the  system 
takes  place.     The  semen  of  the  male  makes  its  way  to  th^  ^^f^ii. 
taid  the  impregnation  takes  place  there.    He  conceives  that  tbe 
ovum  remains  in  contact  with  the  male  semen  for  several  days  to  ^ 
complete  the  impregnation.  ^ 

On  Thursday,  May  8,  a  paper  by  Sir  Everard  Home  was  read,  "^ 
on  a  method  of  rendering  the  use  of  tbe  colchicum  autumnale  as  a  . 
medicine  for  the  gout  much  milder.  The  author  related  a  set  of 
experiments  to  show  that  the  decoction  of  the  colchicum  acts  pre* 
cisely  in  the  same  way  as  the  eau  medicinale ;  from  which  he  cod« 
eludes  that  they  are  the  same  medicine.  When  the  infusion  of  col« 
cliicum  is  kept,  it  lets  fall  a  sediment,  which  Sir  Everard  found  to 
act  violently  as  a  purgative.  When  this  sediment  is  separated,  the 
medicine  acts  much  more  mildly,  though  its  specific  efiFect  on  the 
gout  is  still  the  same.  Hence  he  conceives  that  by  removing  this 
sediment  the  medicine  is  rendered  much  milder  in  its  action  without 
injuring  its  beneficial  effects. 

At  the  same  meeting  a  paper  by  Thomas  A.  Knight,  Esq.  wa» 
read,  on  the  expansion  of  the  wood  of  trees  in  different  dirccrions. 
The  author  had  suggested  in  a  former  paper  the  probability  that  the 
ascent  of  the  sap  in  trees  was  occasioned  by  the  action  of  what  is 
called  the  silver  gram  oi  l\\^  vjood.  The  object  of  the  present  paper 
is  to  confirm  t\\at  oipvuvoiv,   11  ^\iQmwv\aS.  ^^^<vjc^  ^^  a  new  felled 
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C|Ke  be  sawed  in  the  directioo  from  the  bark  to  the  pith,  it  speedily 
lipands  so  much  as  to  catch  hold  of  the  saw  and  prevent  its  action. 

Ethe  parts  he  kept  asunder  hy  a  wedge,  and  the  sawing  continued 
the  centre  of  the  tree,  the  instant  the  wedge  is  removed  the  two 
fides  of  the  cut  close  together  with  violence.    If  anotlier  slit  be  cut 
In  the  section  from  the  bark  to  the  centre  at  a  short  distance,  so  as 
9o  detach  a  slip  of  the  tree  altogether  from  the  rest,  this  slip  does 
3kot  fall  out,  but  is  retained  in  its  place  by  the  expansion  of  the 
^ood.     If  the  section  be  sawed  in  any  other  direction,  so  as  to  cut 
the  fibres  of  the  silver  grain,  instead  of  merely  separating 
im,  no  expansion  takes  place,  and  tht  saw  continues  to  act  freely. 
^^   je  pith  in  trees  has  a  larger  diameter  when  the  tree  is  full  of  sap 
|ithan  when  dry.     He  took  branches,  dried  them  well,  and  then 
'ced  in  pieces  of  metal,  so  as  to  fill  exactly  the  space  occupied  by 
pith.    The  pieces  of  wood  were  then  buried  in  moist  earth,  so 
^^    to  absorb  inoisture.     When  in  this  state,  the  pieces  of  metal  had 
^l^come  so  loose,  that  they  dropped  out  of  themselves. 
Aif  ■  On  Thursday,  May  15,  part  of  a  paper  by  Dr.  John  Davy,  on 
^j^ie  Temperature  and  Specific  Gravity  of  the  Sea,  and  on  the  Tem*- 
jHtpemture  of  the  Air  over  the  Sea  in  Tropical  Regions,  was  read* 
j^^tlie  observations  contained  in  this  paper  were  made  by  the  author 
t*i.|^^rII^  his  voyage  from  England  to  Ceylon.    The  temperature  of 
^^e  air  was  marked  every  two  hours,  both  night  and  day.    The  sea 
H^l^li^r^  when  drawn  up,  was  tried  by  means  of  a  thermometer  to 
I^IJI^K^ertain  its  temperature,  and  then  weighed  in  a  weighing  bottle 
prjaqpable  of  containing  about  300  grains.    During  the  latter  part  of 
.^ij.tjt^  voyage  the  sea  water  was  corked  up  in  phials,  and  its  specific 
^-.^gravity  determined  after  he  landed  in  Ceylon.    It  was  taken  at  the 
^temperature  of  80^,  which  is  nearly  the  mean  heat  of  tlie  tropical 
■  qountries.     The  general  result  of  these  observations  is,  that  the 
specific  gravity  of  the  sea  is  nearly  the  same  every  where.     He  does 
Qot  agree  with  a  modern  traveller  of  high  authority,  who  considers 
the  specific  gravity  of  sea  water  to  difier  in  every  zone.     The  small 
diflferences  that  exist  are  not  easily  accounted  for.     In  one  case  he 
found  the  specific  gravity  diminished  after  very  heavy  rain.    It  was 

Snerally  altered  by  squally  weather.  In  general  the  temperature  of 
s  air  was  highest  exactly  at  noon,  and  lowest  just  at  sun-rise ;  but 
in  a  perfect  calm  the  temperature  of  the  air  was  the  same  as  on 
,   land;  namely,  its  greatest  height  was  some  time  after  noon.    The 
reason  is,  that  heat  accumulates  both  in  the  ship  and  in  the  sea. 

LINN^AN    SOCIETY, 

# 

On  Tuesday,  May  6,  a  paper  by  Andrew  Knight,  Esq.  on  the 
Species  of  the  common  Strawberry,  was  read.  The  author  is  of 
opinion  that  no  plants  can  be  considered  as  constituting  different 

Secies,  excepting  those  incapable  of  propagating  with  each  other, 
e  therefore  planted  all  the  different  varieties  of  strawberry  known 
in  this  country  in  garden  pots,  and  cultivated  them  in  the  proper 
situation  to  impregnate  one  another,  and  continued  hb  experimentfi 
for  heven)  years.    The  result  was,  tb»XtWa  l^ft  o\iX^  ^^  ^S^sfio^^"^ 
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>iapecie«of  itrawbcrry  known  in  ihiscauotry,  though  some  of  tbeig 
esurae  OHiliy  various  appenrances, 

-  Al  the  fatiie  meeiing,  a  dt-scription  of  some  fossil  booes  found  on 
ihe  coast  "f  Norfolk,  by  Dr  Arnold,  was  read.  Tbe  bones  in  q«s- 
.<ioQ  had  some  resemblance  to  thope  of  the  turkey ;  but  the  antbot 
)ji)f  tliis  piiper  did  uut  attempt  to  muke  tbem  out. 

■  Al  the  same  meeting,  some  further  observations  on  alcy on ia,  bj 
i.Dr.  Araold,  were  read. 

.',  GEOLOGICAL  SOCIETY. 

■  Nov.  15,  IS16.— A  paper  by  W.  H.  Gilby,  M.D.  of  Bristol,  4n 
'Ihe  Magnesian  Lime-stone  and  the  red  Marl  of  the  Neighbourhood 
<pf  Bristol,  was  read. 

The  strata  in  ibe  neighbourhood  of  Bristol  may  be  distingwlied 
into  two  classes.  The  older  of  these  comprehends  the  old  red  saml- 
iitone,  the  first  floetz  or  mountain  liiue-sione,  and  the  coal  forma- 
tioQ.  The  beds  of  the  two  former  are  highly  inclined,  and  enclose 
within  their  lines  of  basset  irregularly  ellipOcal  areas,  towards  tbe 
.  interior  of  which  they  dip  on  all  sides.  The  coal  formation  6lls  up 
Tthese  areas,  the  lower  beds  of  which  at  least  dip  conformably  win 
4hose  of  the  lime-stone  on  which  ihey  rest,  and  at  an  equal  angle. 
'The  second,  or  newer  class  of  strata,  is  horizontal,  or  nearly  Bo^in 
its  position,  and  lies  unconformably  on  the  tilted  edges  of  tbeisnta 
first  mentioned.  It  is  composed  of  the  various  beds  which  fom^  Uiat 
extensive  and  important  deposit  which  is  generally  known  by'rlhe 
name  of  red  ground  or.  red  marl.  Of  these  beds  the  toivegii&'a 
conglomerate  of  fragments  of  common  hme-stone  cementtid^iby 
ferruginous  sand,  above  which  are  beds  of  red  and  white  calcaictAis 
eand-stone,  and  then  a  deposit  of  red  clay  containing  gypsumdud 
sulphate  of  strontites.  At  Portishead,  a  village  on  the  Bristol 
channel,  the  conglomerate  makes  its  appearance,  but  exhibiting 
some  peculiarities  in  its  external  characters ;  the  basis,  in  particular, 
being  of  a  yellow  colour,  and  resembling  the  Yorkshire  magnest^a 
lime-stone.  This  circumstance  induced  Dr.  G.  to  make  a  chemical 
analysts  of  it,  which  ascertained  it  to  contain  37'5  per  cent,  of  car- 
bonate of  magnesia.  It  may  be  traced  along  the  shore  from  the 
village  just  mentioned  to  Clevedon,  every  where  containing  the 
same  fragments,  and  lying  in  horizontal  beds  on  the  inclined  strata 
of  old  red  sand-stone.  It  is,  therefore,  in  Dr.  G.'s  opinion,  to  be 
regarded  as  a  mere  variety  of  the  common  lime-stone  conglome- 
rate, and  as  occupying  a  geological  situation  precisely  similar  to  the 
tnagneslan  lime-stone  of  the  north  of  England.  Dr.  Gilby  also 
mentions  that  magnesian  lime-stone  sometimes  occurs  iu  beds  in- 
terstratified  with  the  mountain  lime-stone,  1.  At  Koss,  in  Here- 
fordshire, where  it  assumes  the  appearance  of  dolomite.  2.  About 
four  miles  north-west  of  Bristol,  where  it  abounds  iu  shells,  en- 
trochi,  and  madrepores. 

.  A  notice  from   Mt.  Sowerby  was  read  on  some  FosmI  Organic 
Remains  loim'i  on  tte  VianVs  ol  ftie'Ya^^,  ^t^Xft^Vmn. 
These  remaias  aie  aa  osWea.  snaiai  xa  ■?&&  TOraea.NM^gaask. 
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«  maetra^  the  Cut  of  a  large  aerpokii  and  other  ahelli  irikAth  bear 
a  ^reat  resemblance  to  those  found  in  the  calcairegrosiiere  of  Psris. 
The  reading  of  Dr.  Bei^ger's  paper^  entitled^  Ge^ostic  Remarks 
<Ni  ihe  Rocks  in  the  immediate  Vicinity  of  Dublin,  was  concluded. 
The  oldest  rock  in  the  immediate  vicinity  of  Dublin  is  grey- 
wacke.    Nearly  the  entire  promontory  of  Howth  is  composed  of 
this  rock  in  all  its  varieties,  interstratified  with  subordinate  beds 
of  clay-slate.    Tlie  mean  dip  of  the  beds  is  about  south-east,  at  an 
angle  of  38^.    Besides  the  clay-slate,  other  subordinate  beds  occur 
in  this  formation,  such  as  flinty-slate  in  the  island  called  Ireland's 
£ye,  and  compact  porphyritic  felspar  on  Rathcoote  Common.     Of 
the  floetz  rocks,  the  oldest  is  a  shell  lime-stone,  from  which  all  the 
lime  in  the  neighbourhood  of  Dublin  is  procured.    It  is  chiefly  cha- 
neterized  by  encrinital  remains  and  the  anomia  producta.    It  dips 
SE  by  S,  at  a  me^n  angle  of  45^.    A  magnesian  lime-stone  alter<^ 
Bating  with  beds  of  shelly  and  clayey  lime-stone  appears  to  rest  on 
the  encrinital  lime-stone.     It  dips  nearly  SW,  at  an  angle  of  about 
37^.    The  Calp  lime-stone,  cr  building'Stone,  is  the  aext  in  suc- 
cession, and  occupies  by  &r  the  greatest  part  of  the  district  here 
described.    It  consists  of  many  beds,  and  contains  the  five  follow- 
ing  varieties  of  rock.     1 .  Building-stoney  in  beds  of  from  18  inches 
te  2^  feet  thick,  and  of  remarkably  regular  stratification*  Its  cotoiir 
i-  •!&  grey,  approaching  to  black.     When  rubbed,  it  gives  an  odour  of 
i'-Mlphureted  hydrogen.    It  bums  white,  but  does  not  form  a  good 
'^quicklime,  nor  does  it  contain  any  organic  remains.    2.  hutgs. 
f'  These  «re  beds  more  or  less  slaty,  which  intervene  between  the  beds 
v^f  building-stone.    They  are  oif  a  more  earthy  texture  than'  the 
•  lattery  and  contain  spangles  of  mica.    Their  thickness  varies  from 
T  three  inches  to  one  foot.    3.  lAme'Stone^  in  beds  rarely  less  than 
'   three  feet  thick.    It  contains  no  organic  remains;  and,  not  being 
'  leeognized  by  the  quarrymen  as  a  lime-stone,  is  made  no  use  of. 
4.  Wallers,  or  ashlers.    The  beds  to  which  this  name  is  given  are 
of  an  extremely  dense  dose  texture,  and  of  a  blue  colour.  5.  Black 
Jiint,  or  chert,  in  coiitinuoas  layers,  one  or  two  inches  thick.    The 
general  dip  of  the  Calp  formation  is  nearly  due  S.  at  an  angle 
of  VJ^. 

Dec.  e.'^The  reading  of  a  paper  from  Mr.  Phillips,  entitled.  On 
the  Forms  and  Measurements,  by  the  reflecting  Goniometer  of  cer- 
tain primitive  Crystals,  with  Observations  on  the  Method  of  obtain- 
ing them  l^  mechanical  Division,  was  begun. 

Dec.  20. — At  this  meeting  the  reading  of  Mr.  Phillips's  paper 
was  concluded. 

The  substances  noticed*  in  this  paper  are  oxide  of  tin,  sulphate -of 
barytes,  quartz^  zircon,  staurotite,  anataze, -specular  iron^  diopside, 
cyanite,  corundum,  sulphate  of  strontian,  carbonate  of  lead^  aill- 
phate  of  lead,  blue  carbonate  of  copper.  ^  . .    .  *! 

The  crystallographical  history  of  the  two  fonner  of  these'  isnb- 
alfmees  havibg  been  ajMriy  •commonieated  to  the  Society^th^ 


I 


4J2  Pfdceedings  of  Pkilas^hkal  Societies.  [JuirBj 

intrddoced  into  the  present  paper  only  for  the  purpose  of  describiiig 
the  hest  methods  of  obtaining  sections  of  them  in  the  dtirection  A 
their  natural  joints.  Of  the  other  substances^  not  only  the  best 
methods  of  cleaving  them  are  pdnted  out,  but  the  results  of  theix 
measurement  by  the  reflecting  goniometer  are  stated^  and  compared 
with  those  which  have  been  obtained  in  the  usual  way  by  Boumon 
and  Hauy. 

A  supplementary  notice  on  the  Quartz  Rock  of  Sky,  by  the 
President,  was  read. 

The  rock  in  question  forms  a  large  mass  of  erect  strata  alternating 
with  red  sand^stone  and  greywacke  schist. 

The  latter  strata  e:$tend  in  a  north-east  direction  from  one  shore 
of  the  island  to  the  other ;  but  the  quartz  rock  accompanies  them 
only  for  about  five  miles.  The  structure  of  this  quartz  is  for  the 
most  part  compact,  with  a  splintery  fracture :  occasionally  it  be- 
comes more  or  less  granular,  and  now  and  then  contains  grains  of 
felspar. 

Jan,  3,  1817* — M  this  meeting  tlie  reading  of  a  paper  by  the 
President  on  the  parallel  Roads  of  Glenroy,  was  begun.    . 

Jan.  17* — At  this  meeting  the  reading  of  Dr.  Macculloch's  paper 
was  concluded. 

A  long  valley  extends  from  the  skirts  of  Ben  Nevis  to  the  mouth 
of  the  Spey,  and  is  divided  into  two  unequal  portions  by  a  low 
boggy  hijl  of  granite,  thf^t  forms  its  summit  level.  On  the  south 
side  of  this  hill  is  the  source  of  the  Spey,  which  flows  to  the  sOoth* 
east ;  and  on  the  north  side  is  the  source  of  the  Roy,  the  waters  of 
which  flow  nortb*west  into  the  great  Caledonian  valley  extending 
from  Fort  George  to  Fort  William.  On  the  sides  of  Glenroy,  and 
of  some  of  the  lateral  valleys,  are  traced  strong  line^  parallel  to  each 
other  and  to  the  horizon.  The  two  corresponding  lines  on  each 
side  of  the  valley  coinciding  precisely  in  level  and  elevation  with 
each  other. 

These  lines  have  been  attributed  to  various  causes.  By  some  they, 
have  been  considered  as  the  work  of  man;  and  by  others  as  the 
effect  of  natural  agents. 

Those  who  adopt  the  latter  hypothesis  agree  in  ascribing  them  to* 
the  action  of  water,  on  account  of  the  perfect  levelness  of  the 
lines,  and  their  parallelism  to  each  other  and  to  the  horizon  ;  but 
they  differ  from  one  another  in  this  respect,  one  party  attributing 
them  to  the  wearing  of  a  torrent  or  current  of  the  sea ;  and  the 
other  conceiving  that  the  hypothesis  of  their  having  been  the  shores 
of  a  lake  is  better  adapted  to  explain  the  present  appearances. 

Into  the  consideration  of  all  these  hypotheses  the  author  of  this 
paper  enters  with  much  minuteness;  and  though  he  considers  the 
latter  as  the  more  probable  theory,  yet  allows  and  states  at  large  the. 
difficulties  which  attend  every  mode  qf  accounting  for  these  remarit- 
able  phenomena. 
'  Feb.  21<— At  this  m^tiqg  a  paper  by  George  Cumberland,  f!sq. 
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H0fi«  Meal.  GL  S*  entitled,  ^^  DescriptioQ  of  the  oewly-disoovored 
Heads  of  BDcrinitds,  of  which  1 7  Drawings  are  sent  for  Exhibitioop 
and  a  Sketch  of  the  District  wherein  they  are  found,  was  read. 

A  :Stratmii  of  eocrinital  lime-stone  from  20  to  40  feet  thick  is 
seen  cropping  out  in  a  line  from  the  Black  Rock,  near  Bristol,  to 
the  shore  of  Cievedon  Bay,  and  at  the  back  of  a  tongue  of  land 
called  Woodspring  Point.  Throughout  this  rock  remains  of  stems 
of  encrinite  are  abundant^  together  with  other  marine  exuvi» ;  but 
till  lately  no  remains  of  heads  were  found.  After  long  research, 
however,  by  Mr.  Cumberland,  and  other  gentlemen  of  the  neigh* 
bourhood,  some  of  these  parts  of  the  animal  were  discovered,  and 
investigation  proves  they  are  of  several  species.  Among  them,  as 
appears  by  the  drawings,  is  the  nave  encr;nus  of  Parkinson ;  but  the 
greater  number  are  of  species  hitherto  unknown. 

A  paper  by  Arthur  Aikin,  Esq.  M.G.S.  was  read,  entitled.  Some 
Observations  on  a  Series  of  Specimens  from  Torre  del  Greco  prer 
sented  to  the  Geological  Society  by  the  Hon.  H.  G.  Bennet. 

On  June  15,  1794,  part  of  the  town  of  Torre'  del  Greco  was 
overwhelmed  and  buried  by  a  stream  of  lava  from  Mount  Vesuvius* 
About  twelve  months  afterwards  the  lava  had  considerably  cooled, 
the  hieat  iudicated  by  a  thermometer  placed  in  the  crevices  being 
178°  Fahrenheit,  and  new  buildings  were  erecting  on  it.  In 
digging  the  ibuudationsof  these  new  houses,  the  ruins  of  those  that 
had  been  covered  by  the  lava  were  occasionally  broken  into,  and 
several  articles  were  obtained  which  had  during  a  year  been  suIh 
jected  to  the  heat  of  the  torrent.  Many  interesting  specimens  of 
theae  were  obtained  by  the  Hon.  H.  G.  Bennet,  who  has  presented 
them  to  the  Geological  Society ;  and  Mr.  Aikin,  in  this  paper,  has 
gmn  his  observations  upon  them. 

Several  pieces  of  glass,  which  appear  to  have  been  acted  on  in 
various  degrees  by  the  heat,  show  changes  similar  to  those  produced 
in  the  laboratory  by  burying  them  in  red-hot  sand,  excepting  that 
thb  slower  process  has  produced  the  more  crystalline  structure. 
Those  which  have  actually  undergone  fusion  have  become  masses 
more  or  less  cellular,  differing  but  little  in  structure  and  general 
appearance  from  ordinary  glass.  These  changes  coincide  with  the 
results  obtained  by  Reaumur  in  his  experiments. 

Pieces  of  iron  have  become  converted  into  the  state  of  black,  red, 
grey,  and  magnetic  oxide,  and  having  in  the  hollows  and-inter- 
stices  crystals  of  brownish-red  transparent  oxide  of  iron,  and  of 
specular  iron  ore.  From  the  changes  that  the  various  articles  of  iron 
have  undeigone,  the  author  concludes  that  there  was  little,  if  any, 
free  sulphur  in  the  lava,  since  there  is  no  appearance  of  iron  pyrites. 
Abo,  as  the  forms  of  the  articles  have  not  been  materially  altered, 
and  the  crystals  are  in  many  instances  produced  by  subUmation,  that 
iron  or  its  oside  becomes  volatile  at  a  much  lower  temperature  thin 
has  hitherto  been  observed. 

Pieces  of  copper  show  changes  into  the  states  of  crystallized  ted 
ffxide,  and  red  oxide  mixed  with  green  and  blue  carbonate^ 
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liead  bas  become  oxidated,  and  some  «tiiaU  pieces  are  iotermiiei 
in  a  mast  of  it  which  appear  to  be  galena.  The  sulpbnr  in  tlus 
case  the  author  considers  to  be  obtained  by  the  deparation  iA  the 
lead  from  long  exposure  to  heat,  the  nnocnnmon  softness  of  die 
metallic  lead  being  a  circumstance  to  support  the  conjecture. 

There  are  also  specimens  of  compact  minium  derived  from 
common  shot. 

March  7,  21. — At  these  meetings  a  paper  by  Dr.  MaccuUoch^ 
entitled.  Corrections  and  Additions  to  the  Sketch  of  the  Mineralogy 
of  Sky  published  in  Vol.  III.  of  the  Transactions  of  the  Geologiod 
Society,  was  read. 

In  a  visit  to  the  island  in  the  course  of  last  summer  Dr.  Maccol- 
loch  was  enabled  to  continue  bis  examination  of  its  structure,  and 
to  detect  some  errors  which  had  occurred  in  the  finmer  paper,  occa- 
sk)ned  partly  by  the  inaccuracy  of  Mackenzie's  charts  which  was 
his  guide  in  his  first  journey. 

In  the  paper  already  before  the  Society  the  promontory  of  Sleat 
was  statea  to  consist  of  micaceous  schist  as  the  lowest  rock  of  the 
island.  To  this  succeeded  greywacke  and  schist,  then  quartz  rode, 
and  afterwards  red  sand-stone.  In  the  present  examination  Dr. 
Macculloch  has  found  that  the  beds  of  gneiss  dtemate  with  and  are 
in  greater  proportion  than  the  mica-slate.  This  gneiss  passes  into  a 
rock  composed  of  felspar  and  quartz,  with  chlorite  schist  iDterfauni- 
nated  together,  the  latter  being  substituted  for  the  mica  of  the  re- 
gular varieties.  Decided  alternations  of  the  various  rocks  connect 
the  red  sand-stone  with  these  beds,  and  ofier  an  extraordinary  in- 
stance of  the  connexion  of  the  red  sand-stone  with  a  primary  rock — 
the  gneiss. 

Among  the  lyas  lime-stone  beds  with  shales  and  sand-stones  inter- 
vening which  lie  over  the  red  sand-stone,  changes  are  met  with  that 
have  converted  the  lime-stone  into  marble,  and  the  sand-stone  into 
quartz.  On  the  western  shore  of  the  northern  district  the  lyas  is 
converted  into  chert,  and  the  shale  into  siliceous  schist.  These 
changes  can  be  traced  through  various  intermediate  states. 

The  rocks  of  Trotternish  are  those  of  the  lyas  formation  inter- 
sected and  covered  by  trap.  In  many  places  the  trap  appears  inter- 
stratified  with  the  beds  below  it.  Often  the  alternations  of  the  trap 
are  as  regular  as  those  of  the  stratified  rocks  with  which  it  is  con- 
fleeted^  but  it  invariably  happens  that  after  some  distance  the  trap 
which  has  continued  between  two  of  the  beds  passes  through  the 
one  or  below,  either  uniting  with  the  superincumbent  mass  of  trap, 
or  passing  for  a  further  distance  with  similar  regularity  between  two 
other  strata. 

In  some  instances  Dr.  Macculloch  has  observed  this  to  happen 
after  the  trap  had  continued  in  a  regular  course  between  two  beds  for 
more  than  a  mile ;  and  he  concludes  that  all  the  supposed  cases  of 
alternations  of  the  trap  rocks  with  stratified  ones  are  of  a  similar 
nature. 

The  trap  of  Sky  is  geuexdX^  «OEtfsr^^a&%  V^NsS^^^iok^  northern  end 
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l^rf.'lhe  promontory  of  Trotterobh  it  is  columiiar>OQ  a  lai^  Ibale. 

The  ^ohimns  are  200  or  dOO  feet  high }  yet  they  are  eqod  to  those 

of  Staffii  in  symmetry  and  beauty. 

The  author  considers  this  trap  to  be  generally  composed  of  a  roick 
analogous  to  green-«tone,  in  which  augit  occupies  the  place  of 
hornblende*  This  rock  is  of  frequent  occurrence  in  Scotland^  and 
Dr.  Macculloch  proposes  to  call  it  augit  rock. 

The  Cuchullin  hiUs  consist  of  another  member  of  the  trap  family, 
composed  of  hypersthene  and  felspar^  to  which  the  author  gives  the 
name  of  hypersthene  rock. 

Dr.  Macculloch  concludes  his  paper  with  the  account  of'  an  allu- 
vium of  which  it  is  difficult  to  explain  the  origin.  This  is  found 
near  Killchaken,  opposite  to  the  main  land  of  Scotland,  occupying 
a  space  of  about  a  mil^  in  length,  and  a  few  hundred  yards  in 
breadth ;  and  its  surface  is  60  or  70  feet  above  the  level  of  the  sea. 
There  is  no  appearance  of  rivers  having  ever  flowed  near  this  plain, 
and  the  uniformly  level  surface  of  the  deposit,  and  its  elevation,  are 
obstacles -to  the  supposition  of  its  being  derived  from  the  rejection 
by  the  sea  of  the  rolled  fragments  of  the  surrounding  mountains. 
The  bar  of  Killchaken  Harbour,  and  the  gravelly  soundings  of  the 
fihor^  are  indications  of  its  extent  having  once  been  more  consider- 
able;  and  render  it  probable  that  this  is  the  remains  of  some  ancient 

.  diluviaa  deposit,  which  perhaps  in  former  times  may  have  united 

.  the  island  to  the  opposite  coast.      Instances  of  similar  deposits, 

/  though  rare  in  the  islands,  are  of  frequent  occurrence  in  many  parts 

..  of  Scotland. 
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Jbialysis  of  the  Labours  of  the  Royal  Academy  of  Sciences  of  the 

Institute  of  France  during  the  Year  1816. 

Physical  Part. — By  M.  le  Chevalier  Cuvier,  Perpetual  Secretary. 

While  restoring  to  the  Class  of  Sciences  of  the  Institute  a  name 
rendered  illustrious  by  more  than  a  century  of  useful  labours,  while 
allowing  them  to  associate  with  persons  who,  without  making  the 
sciences  their  habitual  profession,  consider  it  as  an  honour  to  be  ac- 
quainted with  them  and  to  serve  them,  the  King  has  condescended 
to  preserve  to  that  company  the  organization  which  it  has  recently 
received,,  and  of  which  a  sufficiently  long  experience  has  demon- 
strated the  advantages.  The  AjcademiciaiDs,  .exempted  at  their  en- 
trance from  all  dependance,  and  from  all  humiliation,  and  not 
afrud  of  seeing  that  union  altered  wfaHl;h  a  common  love  of  study 
so  naturally  maintains^  will  continue  each  to  cultivate  with  zeal  that 
portion  of  the  great  scientific  domain  which  be  has  selected^  andlo 
submit  to  the  judgment  of  his^  associates  the  ftoits;  which:  he:  bns 
collected.    Our  analyses  of  course,  as  well  as  their  laboai!S|-  will 
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retain  their  old  form.    The  one  which  we  offer  at  present  to  fhe 
public  will  unite  without  interruption  to  the  preceding  ones* 

Let  us  hope  that  Peace,  the  communieations  which  it  opensi  and 
the  emulation  which  it  excites,  will  contribute  to  render  the  eoQ- 
tents  of  our  analyses  more  and  more  interesting. 

PHYSICS  AND   CHKMISTRT. 

It  is  well  known  that  the  different  bodies,  and  particularly  the 
different  liquids,  are  dilated  by  heat  in  very  different  proportiom. 

M.  Gay-Lussac  has  endeavoured  to  discover  some  law  which 
should  point  out  the  rule  of  these  proportions.  F(ur  this  purpose, 
instead  of  comparing  the  dilatations  of  different  liquids  above  or 
below  a  uniform  temperature  for  all,  he  set  out  from  a  p<Hnt 
variable  in  point  of  temperature,  but  uniform  as  for  as  regards  the 
cohesion  of  the  molecules ;  namely,  from  the  point  at  which  each 
liquid  boils  under  a  given  pressure;  and  among  those  which  he  eza- 
mmed  he  found  two  which  dilate  equally  from  that  point.  These 
are  alcohol  and  sulphuret  of  carbon ;  which  boil,  the  former  at 
173*14%  the  latter  at  IIS^D^.  The  other  liquids  did  not  present  in 
this  respect  the  same  resemblance.  On  inquiry  into  the  other  ana- 
logies of  the  two  liquids  in  question,  M.  Gay-Lussac  ascertained 
that  they  resemble  each  other  likewise  in  this  respect^  that  the  same 
volume  of  each  at  its  boiling  point  gives  under  the  same  pressure 
the  same  volume  of  vapour ;  or,  in  other  terms,  that  the  densities 
of  their  vapours  are  to  each  other  as  those  of  the  liquids  at  their 
respective  boiling  temperatures. 

M.  Gay-Lussac  promises  to  prosecute  his  researches,  and  to  pre- 
sent shortly  a  more  complete  set  of  experiments  on  the  dilatation  of 
liquids  and  their  capacity  of  heat,  compared  with  the  capacities  of 
their  vapours. 

Among  the  delicate  questions  with  which  chemistry  fe  at  present 
occupied,  we  ought  to  place  that  which  regards  the  proportions  ac- 
cording to  which  the  elements  are  capable  of  uniting  to  form  the 
different  kinds  of  compounds.  It  has  been  lately  observed  that 
there  are  certain  limits  which  nature  affects,  expressed  by  terms 
generally  simple ;  and,  according  to  the  researches  of  Gay-Lussac, 
this  is  the  case  particularly  with  the  combinations  of  the  gases  when 
we  regard  not  their  absolute  weight,  but  their  volume  under  an 
equal  pressure. 

These  researches  are  liable  to  great  difficulties,  because  it  is  not 
always  possible  to  obtain  the  combinations  isolated ;  and  when  we 
wish  to  separate  them  from  the  salts  of  which  they  constitute  a  part, 
they  are  decomposed  or  altered  by  the  other  principles  of  these  salts, 
or  by  the  water  which  almost  always  enters  into  them. 

In  this  way  we  may  explain  the  striking  differences  in  the  results 
of  Davy,  Dalton,  and  Gay-Lussac,  respecting  the  combinations  of 
azote  and  oxygen. 

From  the  experiments  presented  during  this  year  to  the  Academy 
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by  Gay-Irtif^aCy  it  follows  that  nitrous  gas  cohtaios  a  yolume  of 
Btote  and  an  equal  volume  of  oxygen  without  condensation ;  that  in 
certain  circumstances  there  combines  a  volume  of  azote  with  a 
volume  and  a  half  of  oxygen,  to  which  Gay-Lussac  gives  the  name 
of  pemitrous  acid;  that  common  nitrous  acid  is  composed  of  one 
volume  of  azote  united  to  two  volumes  of  oxygen ;  and  that  nitric 
acid  is  composed  of  one  volume  of  azote  united  to  two  volumes  and 
a  half  of  oxygen. 

Among  these  different  varieties  (if  we  ma^  so  express  ourselves) 
of  oxides  or  acids  which  have  azote  for  their  radical,  there  is  one 
obtained  by  the  dbtillation  of  neutral  nitrate  of  lead  previously 
dried.  It  is  a  ver^  volatile  liquid,  of  an  orange  colour.  Gay- 
Liussac  considered  it  as  nitrous  acid,  the  elements  of  which  were 
kept  united  by  means  of  a  quantity  of  water  which  constituted  a 
part  of  it.  Bpt  M.  Dnlong  has  ascertained  by  very  exact  analyses 
that  it  contains  no  water,  and  on  that  account  has  given  it  the  name 
of  anhydrous  nitrous  acid.  His  result  has  been  confirmed  by  syn- 
thesis. One  volume  of  nitrous  gas,  and  a  little  more  than  two 
volumes  of  oxygen  gas,  exposed  to  an  artificial  cold  of  —  4% 
forms  this  acid,  which,  among  other  properties,  changes  colour,  not 
only  by  being  mixed  with  water,  but  likewise  by  heat.  At  —  4^  it 
is  colourless,  at  59^  it  becomes  orange,  and  at  82^  almost  red.  Four 
parts  of  nitrous  gas  and  one  part  of  oxygen  gt»,  condensed  in  the 
same  way  by  cold,  formed  a  deep  green  liquid,  much  more  volatile 
than  the  preceding  liquid,  which  M.  Dulong  considers  as  a  simple 
mixture  of  nitrous  acid  and  another  acid  in  which  the  proportion  of 
nitrous  gas  is  much  greater. 

M.  Dulong  has  examined  likewise  the  proportions  in  which 
oxygen  combines  with  phosphorus  to  form  acids.  Before  him  only 
two  acids  had  been  admitted.  His  researches  have  induced  him  to 
believe  that  there  are  four.  That  which  contains  the  least  oxygen 
h  obtained  by  throwing  an  alkaline  phosphuret  into  water.  Phos- 
phureted  hydrogen  is  disengaged,  and  the  oxygen  of  the  water 
forms  with  the  remaining  phosphorus  an  acid  which  remains  com- 
bined with  the  alkali,  and  which  may  be  separated  by  sulphuric 
acid.  M.  Dulong  calls  it  hypo-phosphcrous  acid.  But  he  is  of 
Opinion  that  hydrogen  enters  into  it  as  a  constituent. 

A  second  acid,  to  which  M.  Dulong  gives  the  name  of  phos^ 
phoraus,  h  obtained  by  decomposition  of  water  when  proto-chioride 
of  phosphorus  is  put  into  tliat  liquid.  Two  acids  are  formed, 
namely,  the  muriatic  and  thu  of  which  we  are  speaking.  M. 
Dulong  is  of  opinion  that  it  is  a  compound  of  100  parts  of  phos- 
phorus and  7^  oif  oxygen. 

The  third  acid  Is  that  which  is  produced  by  the  slow  combustion 
of  phosphorus  in  the  air.  It  is  decomposed  when  saturated  into 
phosphoric  '  '  isphorous  acids,  and  gives  at  the  same  time  phos- 
phites w'  Dore  soluble,  and  pliosphates  which  are  less  so. 
Howeve  long  does  not  regard  it  as  a  simple  mixture,  but 
rather  m  ti  le  Ivjo  ^d^*&,  \xwvtv^  ^xaa.  vksrxss.- 
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blance  to  saline  compounds,  anij  lu  wbich  the  phc^p^orotis  aciii 
acis  llie  part  of  the  base.  On  ihis  account  be  proposes  to  call  it 
phosphatic  add,  \a  order  to  recall  the  analogy  which  it  has  with  the 
phosphates, 

The  last  term  of  tlie  oxygenation  is  the  phospborie  acid.  The 
proportion  of  the  phosphorus  to  the  oKygen  in  it  is  as  100  to  124. 
It  is  obtained  by  the  rapid  combustion  of  phosphorus,  or  by  the  de- 
composition of  water  by  the  bichloride  of  phosphorus,  and  by 
various  other  processes.  It  is  identical  with  that  which  is  obtained 
from  the  bones  of  animals. 

Three  Dutch  chemists,  MM.  Van  Marum,  Dieman,  and  Pacts 
Van  Troostwick,  made  known  in  179G  a  gas  composed  of  carboo 
and  hydrogen,  which  they  called  olefiant  gaa,  because  its  most  sin- 
gular property  was  that  of  forming  an  oily  liquid  when  mixed  with 
oxymurlatic  acid  gas.  From  the  theory  of  oxymuriatie  acid  at  that 
time  prevalent,  the  natural  opinion  was  that  its  oxygen  unitiog  with 
the  olefiant  gas  constituted  the  oily  liquid  in  question  ;  but  at  prer 
sent,  when  this  gas  is  considered  as  a  simple  substance,  to  which 
Davy  has  given  the  name  of  chlorine,  we  are  under  the  necessity  of 
looking  out  for  a  different  explanation.  MM.  Robiquet  and  Colin 
undertook  that  investigation.  They  ascertained  that  when  one 
volume  of  oleliant  gas  and  two  volumes  of  chlorine  arc  made  to  mix 
slowly  in  a  glass  globe  they  are  converted  entirely,  and  without 
residue,  into  an  oily  liquid ;  which,  when  decooijiosed  by  heat, 
gives  hydrogen  not  saturated  with  carbon,  a  deposite  of  carbon,  atwl 
much  muriatic  acid ;  that  is  to  say,  according  to  the  new  theory, 
chlorine  united  to  hydrogen.  Hence  it  follows  that  chlorine  enters 
entirely  into  the  composition  of  the  oily  liquid.  But  does  it  cnter^ 
in  the  state  of  chlorine,  and  unite  directly  to  the  carbureted  hyiirei-^ 
gen  ?  or  is  it  united  with  hydrogen,  and  in  the  state  of  jniuiatie*^ 
acid  ?  The  authors  have  been  led  to  the  first  of  these  conclosMaiCxt^ 
by  inductions  drawn  from  the  specific  gravity  of  the  constituent^'-'' 
and  the  compound;  while  muriatic  ether,  which  has  numerous  r^ 
semblances  with  this  oily  liquid,  appeared  to  them,  on  the  contrary, 
formed  by  the  union  of  muriatic  acid  with  olefiant  gas. 

M.  Chevreul  still  continues  to  labour  with  the  same  zeal  at  his 
chemical  history  of  fat  bodies.     We  have  described  after  bim  for- 
merly that  hog's  lard  is  composed  of  two  principles — one  more  con- 
sistent, -  the  other  more  liquid ;  tliat  the  action  of  the  alkalies  alters 
the  combination,  separates  a  new  principle  analogous  to  Scheele's 
sweet  principle  of  oils,  and  occasions  the  formation  of  two  new 
principles  of  an  acid-, nature,  with  which  the  alkali  combines  in 
order  to  form  soap.     We  have  explained  the  different  affinities  of 
the  alkalies  and  earths  for  these  two  acids,  and  the  capacities  oE--^ 
saturation  of  the  acids.     I-aslly,  we  have  given  an  account  of  tht 
comparative  examination  made  by  Chevreul  of  the  different  boSia*  ■' 
more  or  less  analogous  to  fat ;  such  as  the  biliary  calculus,  sperma- 
ceti,  and  (he  adipocire  o£  ieadVioAws,  indof  the  essential  ^i^^aT 
fences  which  characterize  t\\etn.    \ti  a.  laeiaQix  ■^\«sA.\i,\a\ 'to  *!£ 
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Academy  during  the  present  year,  this  laborious  chemist  has  begua 
to  examine  the  causes  to  which  the  consistence,  the  odours,  and  the 
colours,  of  certain  oik  and  &tty  bodies  are  to  be  ascribed.  He 
made  experiments  on  the  fat  of  men,  oxen,  sheep,  the  jaguar,  and 
the  goose.  The  differences  in  consistence  depend  upon  the  propor* 
tion  of  the  two  general  principles  of  fatty  bodies;  but  the  other 
differences  depend  upon  peculiar  and  foreign  bodies.  M.  Chevreul 
proposes  a  sj^tem  of  nomenclature  analogous  to  the  rest  of  the 
chemical  nomenclature,  both  for  the  principles  which  he  has  disco- 
vered, and  for  their  saline  combinations.  The  two  fatty  principles 
he  calls  steatine  and  elaine,  from  the  Greek  words  which  signify 
tallow  and  oil.  His  most  solid  add  principle,  or  hb  margarine,  is 
margaric  add,  the  other  is  elaic  acid.  Spermaceti  gets  the  name  of 
cetine,  &c.  These  names  are  no  doubt  burdensome  to  the  memory; 
but  this  is  an  inconvenience  inseparable  from  the  progress  of  science; 
and  periphrases,  which  would  lengthen  discourse  whhout  making  it 
more  clear,  would  be  attended  with  inconveniences  still  more  for- 
midable. 

(To  be  continued,) 


Article    XI. 

SCIENTIFIC   intelligence;   and   NOliCBS  OF  SUBJECTS 

CONNECTED  WITH  SCIENCE. 

I.   Lectures, 

Dr.  Davb  mil  commence  his  Spring  Course  of  Lectures  on  the 
Theory  and  Practice  of  Midwifery,  and  on  the  Diseases  of  Women 
and  Children,  on  Tuesday,  May  20,  at  Mr.  Taunton's  Theatre,  87, 
Hatton  Garden. 

Mr.  A.  T.  Thomson  commenced  his  Coarse  of  Lectures  on 
General  and  Medical  Botany,  on  Thursday,  May  29,  at  two  o'clock, 
in  the  Anatomical  Theatre,  Blenheim-street.  It  is  intended^  in 
this  course,  to  combine  instructions  on  the  general  principles  of 
physiological  botany,  and  on  the  classification  and  systematic  ar- 
rangement of  plants,  in  which  particular  attention  will  be  given  to 
select  as  specimens  those  plants  which  have  been  adopted  into  the 
British  pharmacopoeias.  Two  distinct  Lectures  will  also  be  set 
apart  for  the  consideration  and  demonstration  of  plants  which  are 
generally  regarded  as  hurtful  to  the  animal  economy,  or  are  posi- 
tively of  a  poisonous  nature.  A  Lecture  will  be  delivered  every 
Monday,  Thursday,  and  Saturday,  until  the  course  be  completed. 

n.  Detail  of  Experiments  relative  to  the  Prevention  of  Explosion 
in  the  Oxy^hydrogen  Blow-pipe.    Bv  Mr.  Gray. 

The  lamp  which  Sir  H.  Davy  has  invent  eveatia^  q£ 
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explosion  in  the  coal-miiies  presents  to  oar  vie#  mw  ftct,  tint 
though  the  inflammable  gas  comes  into  actnal  contkit*t  with  the 
flame,  and  is  kindled  by  it,  yet  the  extetision  of  the  kifidled  tor  is 
infallibly  obviated  by  the  enclosure  of  the  lamp  in  a  cylinder  of 
metallic  gauze.  This  particular  fact  seems  to  establish  this  general 
truth,  that  flame  cannot  pass  through  tubes  of  small  diameter — ^inm 
network  being  in  fact  a  series  of  such  tubes.  Reflecting  upon  this, 
I  was  led  to  ask  the  question,  Would  not  wire-gauze  similar  to  that 
employed  in  the  construction  of  the  lamp,  stretched  across  the  aper- 
ture, through  which  the  condensed  gases  in  the  reservoir  of  the 
oxy*hydrogen  blow-pipe  rushes  into  the  pipe,  confine  any  explosion 
which  the  reflux  of  the  flame  might  occasion  to  the  pipe  itself,  and 
thus  completely  ensure  the  safety  of  the  operator,  and  the  apparatus 
which  he  employs  ?  ^ 

Conceiving  the  idea  involved  in  the  question  not  to  be  altogether 
destitute  of  plausibility,  I  was  induced  to  make  the  following  expe- 
liments,  which,  though  necessarily  rude,  from  the  impossibility  of 
procuring  proper  apparatus  in  a  country  town,  seem  yet  to  establish 
the  proposition  for  the  elucidation  oif  which  they  were  instituted. 

1  employed  a  tin  tube  of  about  six  inches  long  and  one  inch  in 
diameter,  closed  at  one  of  its  extremities.  Having  filled  it  with  the 
gases  in  their  requisite  proportion,  and  put  over  the  open  extremity 
a  lid  of  iron  gauze,  which  had  been  previously  made  to  adapt  to  it, 
I  turned  up  the  end  which  was  in  the  water,  and  introduced  it  into  a 
vessel  already  filled  with  the  same  mixture  of  gases  which  the  tube 
contained.  This  I  exploded,  and  immediately  plunged  the  tube  into 
the  water.  I  then  took  off  the  wire,  raised  it  from  the  surface,  and 
applied  a  taper.  No  explosion  took  place ;  clearly  evincing  that  all 
had  exploded  at  the  same  time,  and  consequently  that  single  gauze 
had  produced  no  preventive  effect. 

I  then  employed  double  gauze ;  and  proceeding  iexactly  in  the 
same  manner  as  in  the  first  experiment,  I  found,  after  having  ex- 
ploded the  vessel  in  which  the  wired  extremity  of  the  tube  was*  im- 
mersed, and  having  turned  it  down  upon  the  water,  that  upon 
taking  off  the  gauze,  raising  it  from  the  surface,  and  applying  a 
taper,  an  explosion  was  produced — apparently  showing  that  the 
double  gauze  had  prevented  the  communication  of  the  flame.  I 
repeated  the  experiment  for  a  great  many  times,  and  in  every  in- 
stance obtained  the  same  result. 

I  conceived  that  in  the  mode  of  procedure  now  described  this 
fallacy  might  occur:  while  the  gauze  was  put  on  under  the  water, 
might  not  its  apertures  be  filled  with  it,  and  thus  prevent  the  passage 
of  the  gases  through  them  ?  To  obviate  this,  I  did  not  put  on  the 
wire  till  the  tube  was  raised  from  the  water  altogether.  With  this 
precaution,  the  result  was  the  same  as  in  the  former  case. 

Yet  even  here  the  passage  of  the  gases  in  the  tube,  through  the 
gauze,  to  the  gases  contained  in  the  exterior  vessel  was  not  certain: 
and  thinking  that  were  this  circumstance  ascertained  nothing  would 
be  wanting  to  the  ceTta\nt>}  oi  \\vfc  «.^\\\aR?c^^  I  had  recourse  to 
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this  expedient:  having  taken  a  tube  nine  inches  long  and  pnq  inch 
io  diameter^  with  double  gauze  inserted  in  the  middle,  I  filled  it 
completely  witii  the  gases,  oiled  the  gauze  to  prevent  the  adhesion 
of  the  water  to  its  apertures,  and  closed  both  its  extremities.  Having, 
then  agitated  the  tube  to  make  certain  the  passage  of  the  gases 
through  the  gauze,  I  applied  a  taper  successively  to  its  ends,  and 
found  that  each  of  them  exploded ;  again  demonstrating  the.  pte- 
ventive  effect  of  the  gauze. 

So  far  have  these  experiments  been  successful ;  and  it  is  not  in 
iny  power,  while  in  the  country,  to  extend  them  by  their  applioa- 
tion  to  the  blOw-pipe.  They  seem,  however,  in  some  degree,  to 
warrant  the  success  of  such  an  application. 

Since  the  good  effect  of  Sir  H.  Davy's  arrangement  depends 
upon  the  perfect  construction  of  the  cylinder,  to  render  their  appli*^ 
cation  to  the  blow-pipe" not  only  safe,  hut  siiuplc,  the  gaiize  might 
be  adjusted  to  the  pipe,  and  not  to  the  reservoir,  to  which  it  might 
be  made  to  fix  with  a  screw,  and  in  this  way  be  examined  every 
time  before  commencing  the  operation. 

KeUoy  Jpril  84,  1817.  G.   GrAT. 

III.  Further  Improvement  in  the  Oxygen  and  Hydrogen  Blow-pipe. 

(to  Dr.  Thomson.) 
DEAR  SIR^  JpHl  18,  I8I7« 

Necessity,  ever  prompting  the  ingenious  to  further  inquiry,  in- 
duced Dr.  Clarke,  from  the  suggestion  of  Dr.  Wollaston,  toibrm 
the  fegot  of  capillary  tubes  for  the  passage  of  the  mixed  gases  to  the 
jet.  Struck  with  the  ingenious  contrivance,  it  immediately  occurred 
to  me  that  some  time  since,  having  occasion  to  distil  some  acetic 
acid,  and  not  having  proper  apparatus  by  me  at  the  time,  I  made 
use  of  a  Florence  flask,  connected  with  a  receiver  by  a  piece  of  bent 
cane,  and  found  it  answer  instead  of  a  tube  beyond  my  expectation, 
which  suggested  to  me  the  idea  of  introducing  cane,  or  any  other 
wood  sufficiently  porous,  instead  of  the  brass  capillary  tubes,  fopthe 
passage  of  the  gaseous  mixture ;  or  instead  of  cane,  suppose  a  fagot 
of  very  small  steel  or  iron  wires  made  taught  by  driving  hi  a 
stronger  one,  the  space  between  the  wires  being  as  to  many  capil- 
lary tubes.  I  drove  a  piece  of  cane  I-}-  inch  long  and  one  inch 
diameter  into  a  brass  cylinder^  in  connection  with  a  gaseous  blow^ 
pipe,  and  found  the  gases  pass  with  the  greatest  facility;  I  consider 
the  methods  above  proposed  will  obviate  the  difficulties  that  may 
occur  in  procuring  tubes  sufficiently  small. 

I  beg  leave  to  propose  the  following  queries  :— 

1.  May  not  the  phenomena  exhibited  by  the  gaseous  blow-pipe 
be  analogous  to  that  produced  by  a  galvanic  buttery,  the  oxygen  and 
hydrogen  disengaged  at  the  negative  and  positive  ends  being  ignited 
by  electricity  ? 

2.  Having  heard  that  oxygen  gas  is  ofteo  conveyed  to  a  distance 
in  bottles,  1  think  it  might  be  more  profitably  done  by  condensing 
it  into  a  strong  metal  vessel  previously  exhausted,     Bv  thi&  mftvcN.^'^^ 
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consiifa'mble  quantity  may  be  coDreyed  to  a  dittance.  Bj  conneetiiig 
the  veMel  with  a  gasometer,  the  gat  might  be  let  out  at  pleasare. 
On  this  |>rinciple  rooms  at  a  dbtance  from  gas  worln  could  be 
lighted  for  the  evening,  by  sending  an  order  to  any  of  the  gas  com- 
panies, who  should  be  provided  with  proper  vesseb  ior  conveying 
the  gas  in  a  highly  conaensed  state,  with  a  gasometer,  stop-cocb, 
and  tubes,  for  conveying  the  gas  on  a  very  small  scale. 

I  remain,  dear  Sir,  yoon,  fte. 

J.  T.  Bbalb. 

P.  S.  Performing  some  electrical  experiments,  I  conceived  sptriti 
of  turpentine  would  insulate.  I  accordingly  rubbed  a  quantity  on 
the  glass  support  of  the  prime  conductor,  and  fiwod  the.iosuliMio& 
apparently  as  perfect  as  oefore.  I  put  a  quantity  of  8|Hrits  Sf  tur- 
pentine'on  ^an  insulated  brass  plate^  and  eleetrifyinff  it,  the  turpen- 
tine was  driven  off  a  considerable  dutance  in  very  nne  streams.  If 
you  think  any  of  these  eommunicatioiis  not  new,^  or  unworthy  (>f  a 
place  in  your  ^rnali  of  FhtUsophji^  you  will  rgect  them  accord- 
ingly. 

IV.  Muskal  Expmimeni. 

(T«  Dr.  TiOTMii.) 

ffR,  Rtd  JUM-^fMiv,  ari9  7,  181T. 

In  your  last  number  of  the  Annals  (f  PhHosopkg  was  inserted  a 
wondierful  and  mysterious  cKperiment  on  electric  attraction  and 
vibntion  of  sounds;  but  not  being  possessed  of  the  wonderful  abifi- 
ties  of  your  correspondent,  who  must  certainly  have  imi  lecoune  to ' 
some  supernatural  powers,  I  was  not  able  to  produce  the  surprising 
phenomenon  said  to  be  the  result  ol  his  experiment. 

With  regard  to  vibration  of  sound,  I  have  often  tried  a  veiy 
pleasing  experiment,  which,  though  I  dare  say  it  is  very  well  known, 
yet  may  be  found  worthy  your  notice ;  namely,  that  of  playing  a 
flute,  or  any  other  wind  instrument,  close  to  the  wires  of  a  jkno 
forte.  Tlie  vibration  of  the  dulcet  notes  of  the  flute  on  the  trires 
of  the  piano  produces  so  soft  and  pleasing  music^  that  it  resembles 
in  some  measure  the  .£olian  harp ;  but  with  thb  difierence,  the 
sound  of  the  flute  is  so  completely  intermingled  with  that  of  the 
wires,  that  it  has  a  great  advantage  over  the  Aoiian  harp.  But  it 
is  to  be  observed  that  this  experiment  labours  under  great  disadvan- 
tage from  the  low  notes  of  the  echo,  which  is  only  distinctly  audible 
by  applying  the  ear  close  to  the  piano ;  but  should  it  be  brought  to 
perfection  by  increasing  the  height  of  its  tone,  it  would  be  a  venr 
sweet  and  harmonious  accompaniment.  Thoii^  this  experiment  n 
not  tinctured  with  so  much  of  the  marvellous  as  thut  of  your  last 
number,  yet  should  you  think  it  worthy  a  place  in  your  Afmab^  it 
may  suggest  to  the  mind  of  some  ingenious  reader  an  improvement 
on  It,  in  which  its  beauty  would  be  brought  to  a  state  of  vidtk 
perfection.  ,   • 

Believe  me  to  be.  Sir, 
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n  ike  Oxygen  and  Hydrogen  Blow-pipe, 

(To  Dr.  ThoiDKtii.) 
SIR,  irorcerfsr,  Jfa^  18,  18IT. 

Having  observed  in  your  Journal  some  accounts  of  explosions 
taking  place,  even  with  Professor  Cumming's  safety  cylinder,  tVona 
the  frequency  of  the  minor  explosions  forcing  buck  the  oil  into  the 
condensing  cylinder,  I  taice  the  liberty  of  suggesting  the  expediency 
of  placinga  pipe  of  a  zigzag  form  instead  of  that  which  commonly 
communicates  between  the  two  cylinders,  as  in  the  following 
sketch  :— 


A,  the  condensing  cylinder.  B,  pipe  of  a  zigzag  form.  Car 
cylinder  with  oil,    D,  Dr.  Clarke's  fogot  of  brass  lubes.  i 

1  am,  Sir,  yours  truly,  j 

Francis  SpiLSBi^aT. 

VI.  Neiv  Mineral  Sail. 

Soifie  weeks  ago  Mr.  Heuland  presented  me  with  a  specimen  of 
K  salt  which  had  been  brought  to  this  country  from  Calutayud,  ia 
Airagon,  by  the  Spanish  Ambassador,  and  which  he  informed  me 
was  a  compound  of  sulpiiate  of  soda  and  sulphate  of  magnesia. 

,  The  speeimen  was  remarkable  for  its  beauty.  The  following  de- 
scription will  convey  some  idea  of  it  to  the  reader ; — 

Colour  snow-white.     It  was  about  two  inches  long,  of  a  £broi 
texture,  and  had  quite  the  aspect  of  fibrous  gypsum.     Each  fibn 
oa  examination,  could  be  recognized  as  a  four-sided  prism,  aboi 
two  inches  in  leogtii.    The  prisms  were  easily  separated  from  each 
other.    The  specimen  was  visibly  intersected  by  31  divisions  cross- 
ing the  prisms  at  right  angles,  so  that  it  had  the  appearance  of 
being  composed  of  2'2  ditferent  layers  or  strata.    Lustre  shining  and 
silky.    Translucent,     Soft.     Brittle.    Very  easily  frangible.    Spe- 
cific gravity  1*5577-    Tasie  intensely  bitter.     Not  altered  by  ex- 
posure lo  the  air.     Very  soluble  in  water. 

1.  When  healed,  it  dissolves  readily  in  its  water  of  crystallla-^ 
tion  ;  and  when  exposed  to  a  red  h^at,  loses  half  its  weight. 

2.  Ten  grains  of  it  were  dissolved  in  water,  and  pieclpitated 
muriate  of  liaryies.     The  sulphate  of  barytes  fornied  weighed  9* 
grains;  indicating 3'3l;  grains  of  sulphuric  acid. 

3.  Ten  grains  were  dissolved  '\n  water,  and  a  solution  of  pi 
soda  was  mixed  with  it.  The  magnesia  precipitiited  being  separat 
''  f  the  filter,  and  heated  to  redness,  weighed  1  -6'^  grains. 
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From  these  three  experiments  it  follows  that  the  constituents  of 
this  salt  are  as  follows : — 

Water - . .  5*00 

Sulphuric  acid     3*32 

Magnesia •  •  1*^2 

Soda     ...4 0-06 

10-00 

But  1*62  magnesia  require  for  saturation  3*24  sulphuric  acid;  and 
•06  soda  require  for  saturation  *075  sulphuric  acid.  Hence  the 
constituents  of  this  salt  must  be  as  follows : — 

Water    60 

Sulphate  of  magnesia   ^  . . . . .  48*6 

Sulphate  of  soda   1*35 

»9-95 
Loss • 0*05 


100*00 


The  quantity  of  sulphate  of  soda  is  so  small,  that  prohably  it  is 
not  combihed  chemically  with  the  Epsom  salt.  The  proportions  indi- 
cate nearly  42  atoms  of  sulphate  of  magnesia  to  one  atom  of  sul- 
phate of  soda.     The  form  of  the  crystals  is  that  of  Epsom  salt. 

No  salt  precisely  the  same  with  this  has  been  hitherto  described 
by  minei-alogists.  I  do  not  know,  indeed,  that  the  salt  called  by 
mineralogists  native  Epsom  salt  has  ever  been  analyzed ;  but  its  ex- 
ternal characters  differ  very  materially  from  those  of  the  salt  which 
I  have  described.  The  native  salt  called  reissite  by  Karsten  diflfers 
materially  from  our  salt,  both  in  its  characters  and  composition — 
two-thirds  of  it  being  Glauber's  salt,  and  not  quite  one-third  of  it 
sulphate  of  magnesia.  Besides,  it  contains  a  little  muriate  of 
magnesia  and  a  little  sulphate  of  lime,  both  of  which  are  wanting 
in  our  salt. 

VII.  Beath  of  Dr.  Odier. 

Dr.  Odier,  Professor  of  Medicine  at  Geneva,  and  fellow  of 
various  learned  societies,  died  at  Geneva  on  April  14,  of  an  angina 
pectoris,  at  the  age  of  69.  His  long  and  very  CKtensive  practice; 
his  various  works,  all  of  them  highly  esteemed,  and  his  different 
courses  of  lectures,  have  established  his  reputation.  His  deatb  has 
occasioned  the  most  lively  regret.  The  public  loses  in  him  not  only 
a  skilful  physician,  but  a  zealous  citizen,  always  ready  to  perfbrm 
the  painful  and  gratuitous  functions  to  which  he  was  called,  and  for 
which  he  was  adapted  by  his  talents,  his  knowledge,  and  bis  un- 
common skill.  His  character  and  the  sweetness  of  his  temper  ren- 
dered him  dear  to  society.  His  family  and  friends^are  inconsolable 
for  his  loss. 
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VIII.  Remarkable  Tree* 

It  has  generally  been  observed  that  when  a  tree  is  deprived  of  its 
bark  it  loses  the  power  of  vegetating.  I  have  had  an  opportunity, 
however,  of  Witnessing  two  exceptions  to  this  rule.  The  first  in  a 
tree  growing  a  little  on  the  south  side  of  the  Meadows  atEdinburgh^ 
to  the  east  of  the  house  in  which  Principal  Robertson,  the  historian, 
died.  The  trunk  of  this  tree  was  deprived  of  its  bark  for  several 
feet  from  the  ground  upwards,  and  yet  vegetated  at  least  for  three ' 
years, ,  apparently  as  well  as  ever«  I  do  not  know  whether  ir  still 
exists,  for  it  is  five  years  since  I  saw  it.  I  forget  wliat  species  of 
tree  it  was,  but  rather  think  it  was  an  elm.  The  other  example  is 
rather  more  striking.  It  exists  at  present  in  St.  James's  Park.  At 
that  end  of  the  road  leading  across  the  Regent's  Bridge  which  ter- 
minates at  the  Birdcage  Walk  there  is  a  large  elm-tree  nearly  in 
the  middle  of  the  road.  The  trunk  of  it  is  entirely  spripped  of  its 
bark  for  at  least  six  feet  all  around  at  the  lowest  part.  Last  summer 
it  was  covered  with  leaves;  but  at  present  only  two  or  three 
branches  on  jthe  west  $ide  of  the  tree  are  in  leaf.  All  the  rest  of 
the  tree  seems  dead.  These  branches,  however,  may  be  seen  at 
present  covered  with  leaves.  Probably  this  is  the  last  season  that 
the  itee  will  put  forth  leave?. 

Df.  Morphium. 

Ti^is  is  the  name  given  by  M.  Sertiirner  to  a  substance  which, 
according  to  bim,  constitutes  the  characterbtic  constituent  of 
opium.  ■  From  the  properties  which  he  has  given,  it  seems  entitled 
to  be  considered  as  a  new  species  of  combustible  alkalL  It  has  many . 
points  in  common  with  ammonia ;  but  differs  from  tliat  alkali  in 
being  a  solid  body  instead  of  a  gas.  It  seems  to  stand  in  the  same 
relation  to  ammonia  that  iodine  does  to  chlorine* 

M*  Sertiirner  obtained  it  in  the  following  manner: — Into  an  in- 
fusion of  opium  made  with  water  acidulated  with  acetic  acid,  pour 
an  excess  of  ammonia.  Morphium  immediately  precipitates  in 
abundance*  It  is  somewhat  coloured  by  extractive  matter;  but  M* 
Sertiirner  says,  that  if  it  be  agitated  with  a  little  alcohol  the  colour- 
ing matter  dissolves,  and  the  morphium  is  left  in  a  state  of  consi- 
derable purity. 

It  is  cokMirless*  It  dissolves  only  sparingly  in  boiling  water ;  but 
it  B  very  scduUe  in  alcohol  and  ether.  The  solution  has  a  veiy  bitter 
taste.  The  morphium  may  be  obtained  from  it  it\  crystals ;  the 
shape  of  whidi  is  a  sharp  four-sided  pyramid,  whose  base  is  either 
a  square  or  a  rectangle.  Sometimes  these  pyramids  arp  applied 
base  to  hase,  coostitatiDg  an  octahedron*  The  solution  of  mprphium 
gives  a  toom  colour  to  turmeric  paper,  apd  restorei  the  blue  colour 
to  litmus  paper  leddcoed  by  vineg^. 

It  combines  readilv  with  the  different  acids,  and  forms  a  new 
kind  of  salts,  which  deserve  particular  attention* 

Suhcarlanale  of  taorphium  is  formed  N«Vitfi\nMd  tf^^. 
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in  contact  with  carbonic  scid  gas,  or  when  it  is  precipitated  from 
•  its  eoluiiona  by  an  alkaline  subcarbonate.  It  is  more  soluble  Id 
~  water  ihsn  morphium,  and  capable  of  crysiallizing.  The  carloncte 
J  of  iiioq)hium  crystallizes  in  short  prisms, 

1      Acetate  of  morphium  crystallizes  in  soft  prisms,-  and  is  very 
soluble  in  water. 

Sulphate  of  morphium  crystallizes  in  the  form  of  twigs  and 
.  branches  of  trees,  and  is  likewise  very  soluble, 
i  Muriate  of  morphium  assumes  a  plumose  appearance.  It  is 
-  much  less  soluble  in  water  than  the  other  salts  of  morphium ;  and 
1-  when  the  solution  is  loo  far  evaporated,  it  speedily  concretes,  on 
.1  cooling,  into  a  shining,  silver-white,  plumose,  saline  mass. 

Nitrate  of  morphiutn  crystallizes  in  prisms,  which  are  grouped 
together,  and  appear  to  issue  from  a  central  point. 

Meconiate  of  morphium  was  not  examined  ;  but  suhmeconiate  of 
morphium  crystallizes  in  oblique  prisms.  This  is  the  substance 
which  Derosne  extracted  from  opium,  and  which  he  considered  as 
the  narcotic  principle.     It  is  but  sparingly  soluble  in  water.* 

Tartrate  of  morphium  crystallizes  in  prisms,  and  has  a  close  re- 
semblance to  the  preceding  salts. 

Morphium  melts  in  a  gentle  heat;  and  in  that  state  has  very 
much  the  appearance  of  melted  sulphur.  On  cooling,  it  again 
tnyslallizes.  It  burns  easily;  a.,d  when  heated  in  close  vessels, 
leaves  a  solid,  resinous,  black  matter,  having  a  ]>eciiliar  smell.  It 
combines  with  sulphur  by  the  assistance  of  heat ;  but  the  comMna- 
tion  is  speedily  destroyed,  and  siilphureted  hydrogen  gas  evolved. 

It  acts  with  great  energy  on  the  animal  economy.  A  grain  and  s 
half  taken  at  three  different  times  produced  such  violent  syntptom) 
upon  three  young  men  of  17  years  of  age,  that  Sertiirner  was 
alarmed  lest  the  consequences  should  have  been  fatal. 

Such  is  an  abstract  of  the  properties  of  morphium  as  detailed  by 
Sertiirner.  1  shall  publish  a  translation  of  the  whole  paper  as  soon 
as  I  can  hnd  room  for  it.  Meanwhile,  the  preceding  account  will 
enable  my  readers  to  obtal::  niorphium  at  pleasure,  and  to  investi- 
gate its  properties. 

X.  Safely  Lamps  for  Mines.  ,   "i^H 

(To  Dr.  Thomson.)  --^H 

SIR,  ■     ■ 

I  now  seed  for  your  inspection,  and  through  the  medium  of  your 
Annals  for  the  inspection  of  those  who  take  an  interest  in  the  secu- 
rity of  the  laborious  mint-r,  two  plans  of  safety  lanterns.  {Plate 
LXVll.  Figs.  11  and  12.)  Unwilling  to  encroach  too  much  on 
your  pages,  I  will   be  very  brief  in  my  description.  .i 

tWe  large  one  (Fig-  12)  may  be  styled  a  double-cased  lamem, 
in  which  each  case  has  securely  fixed  its  corresponding  slips  of  glas) 

"«  Meconicwid  (from  jABwm,  »^llY¥3^  \»*  liMSito*«4«iV«*JB5rt^ner  ti** 
dateeted  in  apitui' 
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or  horoto  allow  suflBcient  emission  of  ligKt.  All  the  parts  must  be 
so  cohstructedf  as  to  allow  i)o  passage  for  the  isir  1)(kt  through  the 
after- mentioned  openings.  The  boftoin  h  so  fitted'  as  to  allow  of 
being  taken  ofi^  for  the  introduction  of  the  oil  hmp^  A.  Two  dr- 
cular  rims,  B,  C,  are  made  to  fit  the  inner  and  outer  8ides^  of  the 
ease.  The  pieee,  D,  is  bent  into  an  obtuse  angle  (say  1 10^),  both 
sides  of  which  are  cut  into  Tery  fine  parallel  passages  extetiding  all 
round  for  supplying  the  lamp  with  air.  In  the  lower  edge  of  the 
outer  case  passM^  are  cut;  but,  instead  of  being  contimicd  all 
round,  are  divided  into  e^t  or  ten  equal  passages,  with  the  same 
number  and  size  of  intervening  spaces  uncut,  llnis  the  circum- 
ference is  divided  into  16  or  20  sets  of  spaces  alternately  open  and 
shut.  The  outer  rim  of  the  bottom  is  also  similarly  divided  find 
cut ;  so  that  by  turning  the  bottom  round  to  the  extent  of  one  of  the 
spaces,  you  either  completely  shut  or  completely  open  the  passagies. 
The  three  conical  tops  (£,1,2, 8,)  are  cut  into  fine  parallel  vertical 
slits.  The  air  passages  may  be  firom  ^  to  -j^  of  an  inch  in  length, 
and  must  not  exceed -^  or  -^  part  of  an  inch  in  width  :  indeed,  the 
finer  the  openings,  the  greater  security  is  aiTorded.  They  should 
be  cut  with  a  sluurp  chisel  upon  a  leaden  block,  and  the  shar{i  edge 
or  bore  should  be  made  to  stand  outwards,  in  opposition  to  the  <mr- 
pent  of  air  rushing  inwards.  The  air  must  pass  through  three  of 
these  gratings  before  it  can  reach  the  flame.  ^' 

The  smalldrawing  (Fig.  1 1 )  represents  the  lantern  proposed  Inmy 
last  letter  to  be  fixed  on  the  jets.  It  is  simply'an  Argand's  glass 
chimney  covered  with  tin  plate,  and  so  cut  as  to  allow  free  difiu»ion 
of  light  all  around.  The  top  and  bottom  are  each  composed  df  one 
horizontal  and  one  upright  air  grating. 

I  learn  from  Mr.  Wilson,  a  young  medical  gentleman  belonging 
to  the  navy,  that  canvas  pipes  are  there  actually  applied  to  purposes 
similar  to  what  I  suggested  in  my  last  letter. 

Canvas  tubes  intended  for  ventilation  may  be  constructed  in  the 
following  manner ; — Provide  a  wooden  mould  of  the  form,  length, 
and  size,  of  the  intended  tubes ;  also  rings  of  wire  for  each  end, 
and  a  slip  as  long  as  the  tubes  of  plate  or  hoop  iron,  into  which  two 
or  more  staples  or  hooks  must  be  riveted  for  suspending  each  tube 
by  itself.  The  canvas  is  then  to  be  cut  into  pieces,  so  long  and  so 
wide  that  about  three  inches  shall  overlap  the  mould.  Then  each 
piece  is  to  be  coated  whh strong  paint,  and  applied  round  the  mould. 
The  iron  slip  is  now  to  be  inserted  into  the  double  part,  where  it  is 
secured  by  a  sowing  on  each  side.  The  rings  are  also  to  be  secured 
by  sowing  i  and,  lastly,  the  whole  may  be  covered  over  with  an 
outside  coating  df  paint. 

It  must  be  obvious  to  you  that  in  the  engraring,  Plate  LXV. 
Fig.  5,  the  two  arrows  intended  to  represent  the  curreqit  of  air  ^rom 
the  unshaded  lateral  tubes  into  the  main  tube  are  wrongly  directed. 
I  remain^  SiTi  with  great  respect. 

Your  most  obedient  servant, 

s  '.-..^ 
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XI. .  Experiments  on  Pendulum  Vibrations  at  different  Latitudes. 

The  long  talked  of  es^periments  and  observations  in  reference  to 
the  figure  of  the  earthy  ^nd;  tlie  lengths  and  vibrations  of  pendulums 
in  difler^nt  latitudes^  are  n9w  in  progress.  Colonel  Mudge,  the 
conductor  9f  the  TrjgQOomj^trical  Survey,  and  M.  Biot,  of  the 
French,  institute  of  the  raris  Academy,  have  gone  together  to 
Edinburgh.  M.  Biot  is  now  making  the  pendulum  experiments  at 
£dii|burgl^ ;  while  Colonel  Mudge  and  Captain  Colby  are  measuring 
4  b^e  of  verification  near  Abei:deen.  The  operations  at  Edinburgh 
^nd  A^rdeen  are  expected  to  terminate  about  the  middle  of  June; 
when  the  party  will  be  joined  at  Aberdeen  by  Dr.  Gregory,  of  the 
ttoyal  Military  Academy  ;  and  the  whole  will  proceed  to  the 
Orkneys,'  as  well  for  the  purpose  of  making^ the  requisite  astrono- 
mical observations,  as  for  that  of  conducting  the  pendulum  experi- 
ments, both  with  M •  Biot's  apparatus,  and  with  ttie  astro^omical 
clock  taken  out  by  Colonej  Mudge. 

XII.  Afr.  John  Stevenson^  Oculist^  &c. 

In  consideration  of  the  personal  benefits  received  from  the  pra» 
fessionai  talepts  of  John  Stevenson,  Esq.  qf  Great  Kussel-street, 
Bloomsbury-square,  his  Royal  Highness  the  Duke  of  York  h^a 
been  graciously  pleaised  to  appoint  him  his  Surgeon-Oculist  and 
Aurist.^ 


Article  XII. 

Scientific  Books  in  hand,  or  in  tlie  Press. 

Dr.  W.  Philip  has  in  the  press,  nearly  ready  for  publication,  an 
Experimental  Inquiry  into  the  Laws  of  the  Vital  Functions,  with  Ob-^ 
servafions  on  the  Nature  arid  Treatment  of  Internal  Diseases,  in  part 
republished,  by  permission  of  the  President  of  the  Royal  Society, 
from  the  Philosophical  Transactions,  with  thie  Report  of  the  National 
Institute  of  France  on  the  Experiments  of  M.  ie  Gall6is>  and  Obser- 
vations on  that  Report. 

Mr.  George  Ogg,  of  Plymouth,  has  just  published  a  Lecture 
which  was  read  to  the  Plymouth  Institution  on  the  Prevention  and 
Cure  of  Dry  Rot  in  Ships  of  War. 

Dr,  Spurzheim  has  just  published,  in  8vo.  an  Inquiry  into  the 
Diseased  Manifestations  of  the  Mind,  or  Insanity,  illustrated  with 
four  Plates.  He  is  also  preparing  a  new  work,  being  a  Series  of 
Essays  on  the  Forms  of  Heads,  in  relation  to  the  different  Characters^i 
Individual  ^nd  National,  and  on  the  Principles  of  Expression. 

Mr.  Nicholas  is  aboiit  to  publish  the  Journal  of  a  Voyage  to  New 
Zealand,  madei  in  company  with  the  Rev.  Samuel  Marsden. 

Dr.  Duncan,  jitti.  of  Edinburgh,  has  nearly  completed  the  New 
Edition  of  the  Edinburgh  Practice  of  Physic.  ^^^ 

The  Second  Volume  of  iLirby!s  and  S^ence's  Introduction  to  Ento- 
znology  16  n^rly  ready  for  pubtVcalvQu. 
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Article  XIII. 
METEOROLOGICAL    TABLE. 
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REMARKS. 
Fmrlh  Month. — 8,  TKe  wind  was  for  some  time  at  S  W:  nio 
the  night.  9,  Cloudy,  a.m. :  a  shower  of  driven  granular  now 
in  the  night.  10  Curmtlostrali  aw^  Nimbi,  giving  small  quantltitt 
of  snow.  II.  Gitmutoilralus :  windy.  12.  IMostl}' overcast:  rerj 
light  r»in  at  intervuU.  15.  Small  rain,  a.m.:  fair,  p.m.  U.  A 
little  light  rain.  15.  Fair:  large  plumose  Cirri  above  Cumuli. 
16.  a.m.  A  strong  gale  from  NW  aud  N,  with  a  shower  and  hail : 
rainbow:  fair  duy  after.     17-  Cutnuloslratus :   dmk  sky:  windy. 

18.  Cumulosiratas :  the  wiod  veers  to  NE  and  NW  :  calmer  day. 

19.  The  hygrometer  noted  at  iO :  CumuloUrali  prevailed,  iut- 
tnounted  hy  the  lighter  modifications ;  windy :  the  part  ^  tfac 
jnooD's  disc  in  shade  distinctly  visible,  .and  the  light  crescent  vm 
conspicuous  in  the  evening:  a  small  meteor  passed  to  the  N£. 

20.  a,  m.  Windy,  not  steady  toNE:  Cumuloslrati.  2l.a.ro.Ctrri 
pointing  westward,  with  Cumuli  beneath:  afterwards  an  amngt- 
tneat  of  this  cloud  in  regular  parallel  streamers  irom  NW  to  SE, 
which  became  red  at  sun-set.  22.  With  the  SE  wind  this  momiiig 
the  .lU'u^u'i  appeared,  but  few  in  number,  and  flying  feebly  ti 
serene  evening,  after  Cumulus  and  Cumntmlrolui.  23.  Hoarftoa 
early  :  cloudy  :  windy;  a  shower  from  N  E,  p.  m.  :  clear  evenui^: 
the  hygrometer  to-day  receded  to  32°,  and  the  superior  part  of  \he 
clouds,  after  the  rain,  presented  a  con^guration  like  the  porei  of 
sponge,  which  I  have  not  observed  before  for  some  years.  24,  C»- 
mulostraim:  windy:  a  shower  at  night.  25.  a.m.  Ov«rcftt: 
windy :  Cumulosiratas.  26.  The  same,  the  breeze  growjng 
stronger.  '27,  28,  Chiefly  overcast  with  Cumuloslratus  and  large 
CtrrocuTtmliis,  29.  Tbe  same,  with  Cirrostralus :  a  slight  shower 
by  night.  30.  A  moderate  gale  at  NE,  with  showers  and  much 
cloud:  Nimli:  a  little  hail. 

Fifth  Monlh.~l.  Cloudy:  windy.  3.  A  slight  shower  in  the 
night.  5.  The  hygrometer  receded  lo  32°.  fi.  The  wind  went 
from  N  to  E.  7.  Wind  SE :  a  brrcze ;  very  clear  all  day,  and  a 
full  orange  twilight :  by  six,  a.m.  the  8tb,  it  was  however  SW, 
with  a  alight  shower. 

RESULTS. 
Winds  almost  imiformly  northerly,  and  moderate  in  forcf. 

Barometer:  Greatest  height .^0-37  iiushes 

Least 29-67 

Mean  of  the  period 30-028 

Thermometer:  Greatest  height 64" 

Least 25 

Mean  of  the  period  ....  '13*8S 
Mean  of  the  hygrometer,  49**.  Rain^  0*38  in. 

VegelMion  hai  l>een  pcculivly  ilow  dnrins  thli  peiiad. 

TffiTB»iiA>i,  h.  HOVnUtD. 

fifth  MMh,  10,  va\l.  ^^ 
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"-'   Arago,  M.  on  the  dispersive  powers  of 
•'■"■'■'  cerlaia  bodies,  3— on  the  diflfraction 
-^  .,    of  light,  4--*  on  the  dispersive  and 
refractive  powers  of  liquids,  155. 
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...    r-oo  a  volcanic  mountain  in  Java, 

'  ^    154— on  fossil  bones,  470. 
'-    iArts,  improvements  iu,  86. 

Astringent  substance  from  China,  150. 
Atoms  of  bodies,  on,  331. 
Aurora  Borealis  at  Sunderland,  $50. 
Azote,    compounds  of,  with   oxygen, 
14,  186 — necessity  of  food  coataio- 
ing,  for  nourishment  of  animab,  846. 

Barclay,  Dr.  dissectlod  of  the  beluga, 
by,  184. 

Barchard,  Mr.  on  the  cells  of  bees  and 
wasps,  333. 

Barometer,  new  portable,  84,  313. 

Barometrical  observations,  on,  401. 

Barytes.  phosphlrte  #f,  44. 

Banding  vo^rage  to  New  Holland,  839. 

Beale,  Mr.  Improvements  in  Brooke*s 
blow-pipe,  by,  .858,  499- 1 . . 

Beanfov^  Colo'nd,  ori  ihe  st^bitity  bf 

V«BStobr/4*«^on  air  as  a  moving  power, 

4— on  a  standard  of  measure,  4-— jour* 

fieyto  the  top  of  Mount  Blanc,  97— 

e^petfneBtB  on  tko  flren^gtli  of  wottd| 


by,  874— ^n  Hannibars  sofleoiog  tha 
rocks  with  vinegar,  328--qneries  by, 
on  reaching  the  North  Pole,  381— 
magnetical  observations,  390,  4G0l 

Bees,  on  the  cells  of,  310,  333. 

Beet  sugar,  on,  50. 

fielemoite  fossil,  on,  163. 

Beluga,  description  of,  833— disseclioa 
of,  833. 

Beuioic  acid  as  a  reagent  for  iron,  168. 

Berger,  Dr.  on  the  rocks  near  Dublin, 
471. 

Berxelius,  Professor,  on  the  acids  of 
phosphorus,  36— ^n  phosphates,  44  ■ 
on  phosphites,  47 — analyses  of  mine- 
rals, by,  78— new  mineral  system, 
by,  59-«on  the  composition  of  topaz, 
105— new  minerals,  analysccd  .by, 
I60~description  of  a  new  earth, 45^^. 

Bendant,  M.  on  changing  the  saline 
constituents  of  the  water  in  which 
sbdl-ish  life,  87. 

Bicheno,  Mr.  on  British  jonci,  151, 

Biot,  M.  on  the  dilatation  of  liquids, 
363,  431. 

Birmingham,  sketch  of  the  country 
round,  83. 

Blainville,  Dr.  distribution  of  the  ani- 
mal kingdom,  by,  881. 

Blanc,  Mount,  journey  to  its  top,  97. 

Blood,  colouring  matter  of,  55. 

Blow-pipe,  ozyhydrogen,  improve- 
ments in,  479,  481,  483. 

Bones,  fossil,  395-'^t  Plymouth,  328. 

Booth,  Mr.  on  taking  the  specitic  gra* 
vity  of  gases,  326 — on  a  biogular  ei- 
periment,  401. 

Borates,  48. 

Borax,  48. 

Borie,  Mr.  on  the  compositionof  Cald- 
beck  Fells,  101. 

Boron,  preparation  of,  24— combina- 
tion  of,  w  ith  iron,  24. 

Brande,  Mr.  on  gas  from  pit  coal,  25 
— on  the  strength  of  wine,  28 — on 
an  astringent  substance  from  China, 
150. 

Brandenburg,  Mr.  on  sulphate  of  man- 
ganese, 41. 

Brewster,  Dr,  on  light,  153 — on  r.pw 
properties  of  heat,  462 — comtnuni- 
cation  of  the  structure  of  doubly  re- 
fracting crystals  to  glass,  &c.  464 — 
on  the  lens  of  fishes,  467. 

Britain,  Great,  temperature  of,  dorins 
1816,  86. 

Brooke,  Mr.  aew ,  blow<»pipe,  by,   7, 
59— improvements  in,  168, 167,  858, 
1327*40*^  479, 4W,^W3. 
Brugnatelli,  M.  on  the  excrements  of 
siljk-wonai,iB7.^     '        . 
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Canal  leTeh,  on,  177. 

Canvas  tubes  for  conveying  water,  2127. 

Carbonic  acid  in  the  atmosphere,  quan- 
tity of,  41. 

Carburet  of  phosphorus,  8. 

Carpathian  mountains,  on,  140. 

Caspian  and  Black  Sea,  levels  of,  83. 

Caversiiam,  iu  Berkshire,  waters  of, 
analyzed,  49. 

Causew<iy,  Giants,  on,  118. 

Celestine  from  Dornburg,  analysis  of, 
248. 

Cerin,  53. 

Cerinr,  ana1yf>is  of,  78. 

Cbabanne,  Marquis  de,  ventilation  by, 
187. 

Chaptal,  M.  on  beet  sugar,  50. 

Charcoal,  composition  of,  25. 

Chemical  bodies,  new  classification 
of,  8. 

Cbe.nistrv,  improvements  in,  during 
1816,  '6. 

Chevreol,  M.  on  metalline  mnriates, 
42 — analysis  of  cork,  by,  53 — on  the 
gases  in  the  intestines  of  a  healthy 
man,  57. 

Chinese,  on  the  mercurial  preparations 
of,  344. 

Clay,  query  respecting  its  combusti- 
bility, 167. 

Chlorates,  on,  42. 

Chloric  ether,  26. 

Chlorides,  conversion  into  mnriates,  42. 

Chlorine,  combinations  of,  with  oxy- 
gen, 22 — union  with  olefiant  gas,  26. 

Chyle,  analysis  of,  57. 

Cliyme,  analysis  of,  56. 

Cinchona,  on  a  preparation  of,  451. 

Cinnamon  stone,  matrix  of,  83. 

Citrate  of  potash,  properties  of,  352. 

Clarke,  Dr.  experiments  by,  with  the 
oxygen  and  hydrogen  blow-pipe,  7, 
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Colin,  M.  on  the  combination  of  ole- 
fiant s^as  and  chlorine,  26. 

CoUet-Descotils,  M.  biographical  ac- 
count of,  417. 
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Dulong,  M.  on  nitrons  acid,  15 — on 
the  acids  of  phosphorus,  34. 

Dopin,  M.  on  ship-building,  157 — oa 
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ITIaate  of  cerioai,  100. 
Ploate  of  yttria,  160. 
F)j,  structare  of  the  feet  of,  464« 
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France,  height  of  different  places  in, 

above  the  level  of  the  tea,  S46. 
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Gas  from  coal,' 25. 

Gaseous  bodle?,  relation  between  their 
specific  gravity  and  the  weigliti  of 
'■  their  atoms,  16. 
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improveawDti  iD,4artBf  1816,6. 
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Pyrophoros  of  Homberg,  on,  18. 
Pyrorthite,  160. 

Quantity,    influence  of,   on   chemical 
action,  962. 

RaciLet,  Mr.  on  a  serpent  found  in  Dor- 
setshire, 994. 

Rain  of  red  dust,  84. 

Rat  d*eau,  on,  998. 

Ranmer,  new  arrangessent  of  rocks,  88w 

Rhinoceros,  bones  of,  found  at  Ply- 
roouih,  989. 

Rhubarb,  acids  in,  109. 

Ridolfl,  Marquis,  on  the  purification  of 
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Risso,  M.   on  the  crustaceous  animals 
round  Nice,  827. 

Robiquet,  M.  on  the  combination  of 
olefiant  gas  and  chlorine,  26. 

Rosacic  acid,  40. 

Royal  Society,  meetlap  of,  148,  889| 
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Rohland,  M.  on  metallic  hydrurets,  5. 

Salt,  new  mineral,  489. 

Sapphyr  d*eau,  analysis  of,  69. 

Savigny,  M.  ou  animals  without  Ter- 
tebrm,  896. 

Sanssure,  M.  Theodore  de,  on  the  car- 
bonic acid  in  the  atmosphere,  41. 
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Scudamore,  Dr.  analysis  of  Tonbridge 
Wells'  water,  40. 

Sea  water,  analysis  of,  60. 

Sea,  temperature  of,  847. 

Serpentide,  analysis  of,  79. 

Serpent,  uncommon,  fbuod  in  Dorset- 
shire, 394. 

Ship-building,  improvements  in,  on,  160. 

Silica,  bow  separated  from  tantalom, 
105. 

SiliL^worms,  excrements  of,  67. 

SilTor,  chlorate  ot^  49-*CQpellation  of, 
89— phosphates  of,  45. 

Silver  kuppergianx,  analysis  of,  845. 

Sky,  mineralogy  of,  478,  474. 

Smith,  Sir  James  E.  on  tordillom,  325. 

Soda,  phosphate  of^  46. 

Soda  lake  in  South  America,  83. 

Solids,  structure  of,  11. 

Sowerby,  Mr.  chemical  classification  of 
minerals  by,  184r— on  fossil  remains 
from  the  Tagus,  470. 
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SCromeyer,  Professor,  on  Dr.  Marcet't 
mode  of  produciaii;  a  Tiolenf  heat,  21 
—on  masnesite,  70— on  anhydrite, 
TO-^-mineral  analyses  by,  244, 847. 

Strontian,  weight  of  an  atom  of,  17—- 
salts  of,  245. 

Sagar  of  lead,  mode  of  Analysing,  330. 

Sulphate  of  barytes  in  Surrey,  analysis 
of,  247. 

Sulphate  of  magnesia,  manufacture  of, 
near  Genoa,  46d— mineral,  483. 

Sym,  G.  Oswald,  on  the  temperature  of 
the  greatest  density  of  water,  387. 

Syrup  of  sugar  cane,  clarifying  of,  54. 

Table  mountain,  height  of,  162. 

Tadpole,  formation  of  fat  in,  467. 

Talc,  slaty,  analysis  of,  73. 

Tannin,  action  of,  on  mucilage,  53, 

Tantalite,  analysis  of,  73,  74,  76. 

Tantalum,  properties  of,  32. 

Tar  boiling,  experiment  on.  111. 

Tartrate  of  potash,  properties  of,  351 . 

Temperature,  influence  of,  on  elasti- 
city, 354— -of  both  hemispheres,  400. 

Thermometer  for  measuring  heights, 
account  of,  323 — Dalton*s,  examined, 
440. 

Thomson,  Dr.  Thomas,  on  the  relation 
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